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BLACK HILLS FOREST RESERVE. 

(South Dakota and Wyoming.) 



By Henry S. Graves. 



LIMITS OF RESERVE. 

The following are the limits, as described in the Executive order of 
February 22, 189C: 

Beginning at the southeast corner of township five (5) south, range five (5) east, 
Black Hills meridian, South Dakota; thence northerly to the northeast corner of 
said township ; thence easterly to the southeast corner of section thirty-three (33), 
township four (4) south, range six (6) east; thence northerly to the southeast corner 
of section nine (9), said township; thence easterly to the southeast corner of section 
twelve (12), said township; thence northerly along the range line to the northeast 
corner of section thirteen (13), township one (1) north, range six (6) east; thenoe 
westerly to the northwest corner of said section ; thence northerly to the northeast 
corner of section two (2), said township ; thence westerly to the northwest corner of 
said section; thence northerly to the northeast corner of section twenty-two (22), 
township two (2) north, range six (6) east; thence westerly to the southeast corner 
of section seventeen (17), said township ; thence northerly to the northeast corner of 
said section ; thence westerly to the northwest corner of said section ; thence north- 
erly to the southeast corner of section thirty (30), township three (3) north, range 
six (6) east; thence easterly to the southeast corner of section twenty -seven (27), 
said township ; thence northerly to the northeast corner of section twenty -two (22), 
said township ; thence westerly to the northwest corner of said section ; thence 
northerly to the northeast corner of section sixteen (16), said township ; thence west- 
erly to the northwest corner of said section; thenoe northerly to the northeast cor- 
ner of section eight (8), said township ; thence westerly to the northwest corner of 
said section; thence northerly to the northeast corner of section nineteen (19), town- 
Bhip four (4) north, range six (6) east; thence westerly to the northwest corner of 
said section; thence northerly to the northeast corner of section twelve (12), town- 
ship four (4) north, range five (5) east ; thence westerly to the northwest corner of 
said section ; thence northerly to the northeast corner of section thirty-five (35), 
township five (5) north, range five (5) east; thence westerly to the northwest corner 
of said section ; thence northerly to the northeast corner of section twenty-seven 
(27), said township ; thence westerly to the northwest corner of said section; thence 
northerly to the northeast corner of section twenty-one (21), said township ; thence 
westerly to the southeast corner of section thirteen (13), township five (5) north, 
range four (4) east; thence northerly to the northeast corner of said section; thence 
westerly to the northwest corner of said section ; thence northerly to the northeast 
corner of section two (2), said township; thence westerly to the northwest corner 
of section four (4), said township; thence southerly to the southwest corner of said 
section ; thence westerly to the southeast corner of section two (2), township five (5) 
north, range three (3) east ; thence northerly to the northeast corner of said section ; 
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thence westerly to the southeast corner of section thirty-five (35), township six (6) 
north, range two (2) east; thence northerly to the northeast corner of section twenty- 
six (26), said township; thence westerly to the southeast corner of section twenty- 
four (24), township six (6) north, range one (1) east; thence northerly to the north- 
east corner of said section; thence westerly along the section line to its intersection 
with the boundary line between the States of South Dakota and Wyoming; thence 
southerly along said State boundary line to its intersection with the section line 
between sections twenty-eight (28) and thirty-three (33), township fifty-two (52) 
north, range sixty (60) west, sixth (6th) principal meridian, Wyoming; thence 
westerly to the northwest corner of section thirty-six (36), township fifty-two (52) 
north, range sixty-one (61) west; thence southerly along the section line to its inter- 
section with the twelfth (12th) standard parallel north; thence easterly along said 
parallel to its intersection with the boundary line between the States of Wyoming 
and South Dakota; thence southerly along said State boundary line to its intersec- 
tion with the section line between sections eighteen (18) and nineteen (19), township 
three (3) south, range one (1) east, Black Hills meridian, South Dakota; thence east- 
erly to the northwest corner of section twenty-two (22), said township; thence 
southerly to the southwest corner of section thirty-four (34), said township; thence 
easterly to the southeast corner of said township ; thence southerly to the southwest 
corner of section thirty (30), township four (4) south, range two (2) east; thence 
easterly to the southeast corner of section twenty-seven (27), said township; thence 
southerly to the southwest corner of section eleven (11), township five (5) south, 
range two (2) east; thence easterly to the northwest corner of section eighteen (18), 
township five (5) south, range four (4) east; thence southerly to the southwest cor- 
ner of said township; thence easterly to the southeast corner of township five (5) 
south, range five (5) east, the place of beginning; excepting and excluding from 
reservation all those certain tracts, pieces, or parcels of land lying and being situate 
within the boundaries particularly described as follows, to wit: 

Beginning at the northeast corner of section twenty-four (24), township five (5) 
north, range three (3) east, Black Hills meridian ; thence westerly to the northwest 
corner of section nineteen (19), said township; thence southerly to the northwest 
corner of section thirty-one (31), said township; thence westerly to the northwest 
corner of section thirty-six (36), township five (5) north, range two (2) east; thence 
southerly to the southwest corner of section thirteen (13), township four (4) north, 
range two (2) east; thence easterly to the southeast corner of section fifteen (15), 
township four (4) north, range three (3) east; thence northerly to the southwest 
corner of section two (2), said township; thence easterly to the southeast corner of 
said section; thence northerly to the northeast corner of said section; thence 
easterly to the southeast corner of township five (5) north, range three (3) east; 
thence northerly to the northeast corner of section twenty-four (24), said township, 
the place of beginning. 

TOPOGRAPHY. 

Geographically, the Black Hills are situated between the Belle 
Fourche and the South Fork of the Cheyenne River, between the forty- 
third and forty- fifth parallels of latitude and the one hundred and third 
and one hundred and fifth meridians. They are on the line between 
Wyoming and South Dakota, but the greater portion lies in the latter 
State. The Black Hills constitute an isolated range of mountains with 
a general north-south trend, and are about 120 miles long and 40 miles 
wide. 

Almost entirely encircling the main body of mountains and separated 
from them by a broad valley, called the u Race Track," there is an out- 
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lying rim of ridges varying in elevation from 200 to about 800 feet above 
the plains. The mean altitude of the plains is about 3,000 to 3,500 feet, 
and the average elevation of the hills above them is about 2,000 feet. 
The highest point is Harney Peak, which has an absolute altitude of 
7,215 feet above sea level. This peak is in the eastern section of the 
hills and is in the center of the most mountainous, rugged portion of 
the entire range. The Harney Peak Eange is made up of a multitude 
of precipitous broken ridges radiating out from Harney Peak and 
towering 500 to 1,000 feet above the canyons and valleys. The form of 
the mountains is due to the erosion of the soft schists, leaving the hard 
granite standing out as broken serrated ridges and walls. 

The main backbone of the Black Hills is the high plateau of Car- 
boniferous limestone which runs north and south near the line between 
South Dakota and Wyoming. This divide forms the watershed of all 
the important streams in the hills. It is a broad, nearly level plateau, 
about 7,000 feet above the sea, broken by numerous depressions, which 
are for the- most part open and covered with a luxuriant growth of 
grass. These swales run into the deeper ravines at the head of the 
various creeks. In the torrential portion of the streams deep canyons 
have been cut through the limestone into the underlying sandstone. 
Wherever the schists and soft slates predominate the country is com- 
paratively level, the valleys are broad, and the hills are low and rounded. 
Where the hard slates occur the country is broken into high ridges and 
peaks, with deep ravines and canyons between them. With the excep- 
tion of Harney Peak and Crook Tower the most prominent points are 
composed of igneous rock. The belt of limestone on the eastern edge 
of the range is characterized by high plateaus and flat ridges., separated 
by deep canyons. Detailed topographical descriptions are given with 
the discussion of the various forest districts at the end of the report. 

The Black Hills give rise to no important river, but without doubt 
have a large influence on the drainage of the Belle Fourche and Chey- 
enne rivers. The hills are well watered and there are a large number 
of streams within the timbered portion, but the majority of them sink 
before or soon after reaching the plains. The important streams on 
the eastern side of the mountains are Rapid, Spring, Battle, and Beaver 
creeks 5 in the northern section Bear Butte, Whitewood, and Spearfish 
creeks; and on the western side Sand and Stockade Beaver creeks. 
These, as well as the smaller streams, are discussed individually under 
the detailed forest descriptions. 

Within the hills there is but little irrigation. The land which has 
been taken up for farming lies along the streams, and the soil is suffi- 
ciently fresh to produce abundant crops without irrigation. At the 
edge of the hills the water is used to a considerable extent on Spearfish, 
Stockade Beaver, and Sand creeks. The mines at Lead and Dead- 
wood obtain their water from Whitewood Creek; those at Keystone, 
from Battle Creek. Little Eapid is turned at Rochford and Gregory; 
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Castle Creek at Lookout and below Mystic; Spring Creek at Sheridan; 
and on nearly all streams the water is flamed for smaller operations. 
On Squaw Creek there is a small sawmill run by water power. 

AGRICTJIiTXJRAIi IiAOT). 

Within the timbered portion of the Black Hills there are no very 
extensive bodies of agricultural land. Along most of the streams, 
especially on the formation of micaceous schist and soft slate, where 
the country is comparatively level and rolling, there are strips of rich 
land suitable for farming purposes. At the head of Elk and Box 
Elder creeks, on the upper part of Slate, central portions of Spring 
and French creeks, and upper part of Beaver, Cold Brook, and Eed 
Canyon creeks are the most extensive bodies of tillable land which 
have been taken up. In these sections the hills are low and rounded, 
and the valleys comparatively broad and for the most part open and 
covered with a thick growth of grass. The soil is a rich earthy loam 
and is very productive. 

In tbe limestone section there are a great number of open parks fol- 
lowing the shallow ravines at the headwaters of the various streams, 
which are being taken up for farming purposes. The soil is a strong, 
rather compact calcareous clay, and will produce anything which the 
climate will permit. A large part of such land, however, is at high 
elevations, and the seasons are so short that ranching does not pay. 
The heavy snow and extreme cold of winter make it necessary to feed 
the stock, and the season of vegetation is so short that grain will not 
ripen. In many parts of the limestone region the lack of water renders 
farming impossible. In the hard slate formations the valleys are usually 
so covered with trees or brush that but little attempt has been made to 
clear them for agricultural purposes. Further, in the narrow ravines 
and canyons the danger from frost is often considerable. 

In Cold Springs Canyon and its tributaries in Wyoming, there is a 
large amount of rich land in long, narrow strips which is being taken 
up by ranchers. There are still considerable areas of cultivable land 
in the Limestone Range which have not been located; and at the head 
of Box Elder, Spring, French, and other creeks, there are to be found 
level tracts covered with forests, which, when cleared, will make 
admirable farming land. 

The ranches are taken up as placer claims in 20-acre plats, and in 
this way long strips of cultivable land are obtained along the open val- 
leys. Probably there are not, on an average, more than 30 to 40 acres of 
plowed land on each ranch, the rest of the open area being used for 
hay or pasture. There are altogether 450 to 460 ranches in the tim- 
bered portion of the Black Hills. In the foothills, below the timber 
line, there are a great number of ranches scattered along the streams 
and on rich flats. 
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The chief products are oats, hay, and vegetables. At low elevations, 
near the edge of timber, corn is raised to some extent, and in Wyo- 
ming, on the high plateaus, wheat forms the main crop. Timothy is 
cultivated to some extent in the mountains, and several ranchers con- 
trol large tracts of park land in the Limestone Eange and cut the 
native hay for the market. Where the land is irrigated, alfalfa is 
raised in considerable quantities. There is a ready market for agri- 
cultural products. 

GRAZING IiAND. 

Throughout the hills there is a large amount of open land, especially 
along the bottoms of the broad valleys, which is covered with a rich 
growth of grass and makes excellent pasture for stock. The largest 
amount of grazing land within the timber limits is on the open parks 
and prairies of the southern hills. In the central portion there is a 
large amount of stock owned by ranchers, which ranges through the 
forest, and on Reynolds, Slate Creek, and Bald Hills prairies there are 
pastured probably about 1,000 head of stock. The country is so moun- 
tainous and rugged in the northern hills that there is comparatively 
little stock raising, and in the Limestone Range, although there is 
a thick growth of grass through the forest, the climate is so rigorous 
that the couutry is unsuitable for a winter range. It is estimated that 
there are about 5,000 head of stock ranging within the timbered portion 
of the hills, including the small bunches of cattle and horses owned by 
the ranchers. There are no sheep pastured within the hills. No harm 
is done to the forest by the stock. 

MINING. 

This is the most important industry in the Black Hills, and in the 
northern portion probably not less than two- thirds of the population are 
engaged in connection with the mines. The principal mining center is 
at Lead and Deadwood, where the Homestake mine is located. There 
are a number of small towns in the vicinity supported by the mines, 
about which they have been built, notably Gay vilie, Pluma, Terra ville, 
Central, Springtown, Garden, Ragged Top, and Galena, and throughout 
this region mining camps are scattered, where men are busy prospecting 
and developing claims. On Little Rapid, Castle, Rapid, and Spring 
creeks mining is one of the chief industries, though not prosecuted on 
so extensive a scale as in the northern hills. The most important min- 
eral belt in the central hills is at Keystone, where the Holy Terror and 
Keystone mines employ a large number of men. Throughout the east- 
ern portion of the Black Hills there are scattered small mines and 
discovery pits, said to be valuable, but on which no operations are car- 
ried on except the annual developing work required by law to hold the 
claims. In the forest descriptions note is made of the extent of this 
industry in each region. 
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THE FOREST. 
DISTRIBUTION. 

The exterior outlines of the main body of forest in the Black Hills 
are for the most part sharply drawn. In general, the forest terminates 
abruptly at the "Bace Track," or broad valley lying between the main 
portion of the hills and the line of ridges which entirely encircles 
them. In certain cases these outlying ridges become more than mere 
low foothills and are clothed with forest. Thus, the Elk Mountain Range, 
Pisgah Hills, Inyankara Range, and Bear Lodge Mountains are covered 
with timber, while the low ridges in the northeastern portion are either 
bare or have merely a narrow fringe of trees on the summits. The 
northeastern boundary of the timber follows closely the foot of the 
hills from the mouth of Spearfish Canyon to the point where Bear 
Butte Canyon widens out; thence it swings southeast, skirting the 
valley through which the Fremont, Elkhorn and Missouri Valley Rail- 
road now runs, to Canyon Lake; south of this point the outline of 
timber is more irregular and has probably been pushed back within 
the hills from the original limit by forest fires. In general, the bound- 
ary line runs nearly south from Canyon Lake to the mouth of French 
Creek Canyon, and thence nearly southwest to about 2 miles below the 
point where the south fork of Beaver Creek bends to the southeast. 
The southern boundary of the timber forms an irregular line, skirting 
along the foot of the more rugged ridges from the point on Beaver just 
mentioned, across the heads of Pass Creek, Hell, and Tepee canyons, to 
the mouth of Gillette Canyon. The timber follows the canyon and side 
ravines of Cold Brook to Hot Springs and the slopes of Red Canyon. 
The ridge on the north side of Pass Creek is covered with an open 
forest from near Red Canyon to Elk Mountain. The western boundary 
of the forest runs nearly north from the mouth of Gillette to the head 
of Soldier Creek, and follows the latter to the Black Buttes. From this 
poiut the Grand Canyon forms the western limit of timber, and from 
its mouth the boundary runs east to the mouth of Spearnsh Canyon. 

The Black Hills are, in the main, densely timbered, but the forest is 
broken in many places by parks and mountain prairies, and enormous 
tracts have been entirely denuded by forest fires. The eutire area 
within the exterior boundaries of the timber is about 2,600 square miles. 
Of this, about 2,000 square miles are now covered with forest. The rest 
is either open parks and prairies or covered with a scattered growth of 
young timber. There are, in addition, small areas covered with forest 
on the Elk Mountain Range, Pisgah Hills, Inyankara, and Bear Lodge 
Mountains. 

COMPOSITION AND FORM. 

The yellow pine (Pinus ponderosa Laws) is the only tree in the Black 
Hills of commercial importance. The other species are so small, occur 
in so limited numbers, or else have so few uses, that they are of silvi- 
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cultural and botanical interest rather than of economic importance. 
By far the greater portion of the hills is covered with a pure forest of 
pine. On every formation, at all elevations, in all situations, both in 
ravines and on high ridges and slopes, the yellow pine is found, either 
alone or far outnumbering other species. With the exception of some 
northern slopes in the high Limestone Divide and on Harney Peak, 
where small bodies of spruce occur, and some burnt tracts, where aspen 
has come up in large quantities, the other species are found only in 
small patches or as scattered individuals. 
The important species associated with the pine are as follows : 



Spruce (Picea canadensis Mill) B. S. P. 
Aspen (Populus tremuloides Mx.). 
White birch (Betula papyri/era Marsh). 
Bur oak (Quercus macrocarpa Mx.). 
Box elder {Acer negundo L.). 



White elm ( Ulmus americana L.). 
Iron wood (Ostrya virginiana Mill) Kooh. 
Cottonwood (Populus deltoides Marsh). 
Cottonwood (P. angusHfolia James). 
Red cedar (Juniperus virginiana L.). 



The other species, which are very small, will be enumerated below. 

The forest as it appears to-day, irregular and broken, and composed 
in many places of defective and scrubby trees, does not represent what 
the yellow pine is capable of producing. There are trees of every age 
and size, and there are large areas where there are no trees at all. 
For a pure forest the yield in merchantable timber is exceedingly small. 
Forest fires are directly responsible for the present condition, which is 
the result of long abuse and the struggle of the forest to reestablish 
itself in its original form. The cause of the broken condition of the 
forest, of the large proportion of defective trees, of the many wind- 
breaks, of the mountain prairies, parks, and bald ridges, has been the 
destructive forest fires which have swept the Black Hills periodically 
for years and probably for centuries. The natural forest of yellow pine 
is dense and composed of trees of about the same age. It often .comes 
up in even-aged stands, and the irregular uneven-aged condition as now 
found is entirely due to external influences. The original forest, unin- 
fluenced by fires or windfalls, is found in but few places in the Black 
Hills. In order to present more clearly a picture of such a forest, the 
following sample plat is given : 

Condition of one-half acre of original forest in Rifle Pit Quick, Wyoming. 
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Board feet 6,700 

Cords, including tops 13 

Density 8 



Slope 15° NW. 

Soil, fresh and rich. 

Average height 85 feet. 



It is interesting to compare this forest with one in which fires have 
occurred at different periods, growing on equally good soil, and con- 
sidered by settlers a fine body of timber: 

Condition of one-half acre of forest subject to forest fire near Gillette's ranch at the head 

of Slate Creek, South Dakota. 
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Board feet 2,600 

Cords, including tops 1 4. 5 

Density 5 



Slope 10 3 E. 

Soil, fresh and rich. 

Average height 75 feet. 



Taking the forest as a whole, it is composed of trees of nearly every 
age class. The original growth is broken by patches of younger trees 
varying in extent from a few to several hundred acres. The old timber 
has an age of 250 to 300 years. It is found chiefly along streams, in 
Ravines and canyons, at the heads of creeks and side draws, and on 
protected flats and lower slopes. 

There are three classes of old trees which differ in development and 
character. The first class is found on rich soil and in protected situa- 
tions. The trees average about 20 inches in diameter and have a maxi- 
mum size of 3 feet. This timber reaches a height of 100 feet, but the 
average is not over 80 feet, and the stems are straight and clear of 
limbs for 30 to 50 feet. Such timber has grown in crowded stands. 
Forest of this character is found, in places, on the divide west of Spear- 
fish Canyon, on South Box Elder, at the head of Spring Creek, on Sol- 
dier, Cold Springs, and Sand creeks, and elsewhere in small amounts. 
It has an average yield of 4,000 to 8,000 board feet per acre. 

The second class of original timber is that which covers the greater 
portion of the Black Hills. It has about the same development in 
diameter, but is not so tall as the first class. It averages about 65 to 70 
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feet in height, and has a clear length of 25 to 40 feet. The forest has 
not grown so dense as that above described. This kind of forest is 
found in situations more exposed to external dangers and has been 
more subject to injury by forest fires than the first class. The forest 
about Custer and Hill City represents this class of timber. 

The third class of timber is found on ridges and steep slopes, and is 
both smaller and shorter than the first two classes. The average diam- 
eter is about 14 to 17 inches and the height is not over 60 feet. 

The development of the pine depends primarily on the situation and 
the soil. The old timber in canyon bottoms and side ravines is of 
superior development and quality, not only because the soil is rich and 
fresh, but because the trees are in protected situations. Much of the 
soil on which trees of the second class, above described, are growing 
is very fertile and could produce forests of the first class if established 
sufficiently dense and protected from fire. On steep slopes and ridges 
the soil is stony and thin and the trees are consequently shorter and 
smaller. As a rule, the forests on the north slopes are denser and of 
better quality than those on the south slopes, not only because of the 
greater amount of moisture, but chiefly because they are less injured by 
fire. The geological formation affects the development of the forest 
through the influence on the configuration of the country and by the 
character of the soil formed. The difference between the forest in the 
Carboniferous limestone and that in the Archean is due chiefly to the 
fact that on the great level plateaus of the former the forest has been 
more exposed to fires than in the more broken country of the Archean for- 
mations. In equally protected situations the difference in development 
of the pine is not apparent. The soil has an influence more through 
its physical than its chemical properties. In general, however, lime- 
atone soils are stronger than other soils, and the trees naturally grow 
more vigorously, and, unless the forest is very dense, clothe themselves 
with persistent branches. The difference in soil has also an effect on 
reproduction, which is discussed in another chapter. For the best 
development of pine the soil should be deep, fresh, porous, and have 
a, fair admixture of vegetable humus. Just such soil is found in the 
Dakota sandstone formation in Wyoming on Cold Springs Creek. 

The second factor in the development of pine forests is the degree of 
density with which it was established. To produce timber of good 
quality the ftvest must be sufficiently dense to prune the trees of the 
lower branches. Under heavy shade these branches will die and fall 
off and the scars heal over. In open forests the branches remain on 
the trees and the timber is coarse and knotty. This is readily seen 
by comparing the illustrations on Pis. XX (A) and XXVI. Trees prune 
themselves better on poor than on active soils. 

There are a large number of defective trees in the old forest. Many 
of these are hollow; others show an exudation of resin from branch 
wounds; on others the limbs within the crown, with dry moss clinging 
to them, or the dry tops, are signs of internal decay. In some places 



76 F0RE8T RESERVES. 

as many as 50 per cent of the trees are defective. The largest trees are 
often rotten at the butt, as, for example, in the Red Bird Creek region 
and ou Rapid and Squaw creeks. The cause of so much defective 
timber is chiefly the repeated burning to which the forest has been 
subjected. The average amount of dead timber is estimated at 3 to 4 
per cent throughout the original forest. 

Not only is there a large amount of youug growth scattered through- 
out the original forest, but there is a great belt in the northern 
hills composed almost entirely of second-growth timber. By second- 
growth timber is meant thrifty growing trees not yet large enough for 
lumber. This belt of timber extends, or did extend before white men 
came into the hills, from a line running from the mouth of Bear Butte 
Canyon to a point near Greenwood, west to Spearflsh Canyon, and 
thence south through the Limestone Range to the headwaters of Hell 
and Gillette canyons. . This forest is composed of poles 10 to 14 inches in 
diameter on the stump, and is about 100 years old. A large body of it 
in the northeastern section has been either burned or cut off, but the 
greatest portion still remains. Some old timber is scattered through 
the forest. 

In many places the second growth is very dense, with as many as 150 
to 200 trees per acre. Comparing the forest to one in which the forest 
floor is entirely under shade and may be said to have a density of 1.0, 
the second-growth forest is estimated to have an average density of 0.7 
within the timber limits. The original iorest has an average density 
of 0.5. 

Throughout both the second-growth and the original forest there are 
scattered trees about 150 to 160 years old, which are just coming to 
merchantable size. In the northern hills there are a considerable num- 
ber of young poles about 50 years old, and in the southern hills the 
young growth is mostly about 40 years old. In general there are 
approximately 300 square miles covered with second growth, not count- 
ing what is scattered through the old timber. 

At very high elevations in the northern part of the Limestone Range 
there are some considerable bodies of spruce, and on northern slopes 
this tree occurs locally almost pure. A conspicuous example of this is 
near the head of main Castle Creek, where the north slopes are clothed 
with spruce and the southern exposures have a second growth of pine. 
On Harney Peak spruce is found on the slopes and ridges. At lower 
elevations it occurs in deep, cool, moist canyons and follows the creeks. 
Its distribution is in general in the northeastern section of the hills, 
above an elevation of about 4,500 feet. As a rule, spruce ends where 
oak begins, although they are found together in a few localities. The 
former is found as far south as French Creek, but not on the western 
slope of the Black Hills, except near the summit of the divide. Spruce 
demands a large amount of moisture in the atmosphere and requires a 
cool climate. While it grows in the rich canyon bottoms, it is also 
found on Harney Peak on the most meager, primitive soil, showing 
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that moisture in the soil is not a requisite provided the air is moist 
and cool. 

Spruce attains a diameter of nearly 3 feet and a height of about 100 
feet. The average size is only about 12 to 18 inches, and the height 
not over 70 to 80 feet. At the lower elevations it is even smaller. The 
tree has a quick taper, and is almost always thickly covered with long, 
persistent branches reaching nearly to the ground, which make the 
timber useless for saw lumber. The trees grow in thick patches, and 
sometimes a few specimens may be selected with fairly long clear 
boles. Such trees are, however, usually too small for lumber. In the 
northern hills, where easily accessible, it is used for mine props. Else- 
where it is used locally for fuel and building timbers. The Indians use 
the small trees for lodge poles. Within its restricted limits it repro- 
duces^itself prolifically, and the young growth is capable of enduring 
dense shade from above. It is extremely sensitive to fire, and is killed 
outright where pine is but little injured. It is estimated that about 
15,000 acres are covered with spruce. 

Aspen, though of little value commercially, is of great interest to 
the forester. It is very abundant throughout the hills in ravines and 
canyons, on north slopes and shallow depressions, and, where the soil 
is sufficiently fresh, on ridges. It is the first tree to return after fires 
in the situations described. The presence of a thick layer of litter on 
the ground hinders the germination of the seed. When this is burned 
off it comes up in dense thickets wherever there is sufficient moisture. 
It is especially abundant at high elevations; and in the northern hills, 
on extensive burnt areas, it forms an important part of the second 
growth. This is shown on PI. XXV, B. In Wyoming, on the exten- 
sive burn south of Sand Creek, aspen covers hundreds of acres in 
the rich ravines. It attains a larger size on the western than on the 
eastern slopes of the hills. In the latter section it is usually 3 to 6 . 
inches in diameter and about 30 feet high, although sometimes trees a 
foot in diameter are found. In Wyoming trees a foot in diameter are 
very common, and one specimen was found 23.5 inches in diameter, 
breast high, and 50 to 60 feet in height. 

Another tree which springs up readily after fires, particularly at 
higher elevations, is the white birch. Like aspen, it sprouts readily 
from the stump. It is seldom over 4 inches in diameter, although occa- 
sional trees were seen as large as 8 inches. It has no economic value. 

At low elevations, chiefly in ravines and canyons, bur oak is a char- 
acteristic tree. It attains a diameter of nearly 2 feet and a height of 
about 45 feet. Several trees were seen with stems clear enough for one 
log, but it is usually very scrubby and the timber coarse. The largest 
specimens were seen near Keystone. The average size of the oak is 6 
to 10 inches in diameter and about 30 feet in height. It sprouts readily, 
and a large number of the older oaks are sprouts which have come up 
from the stump after fire. The oak is found chiefly north of French 
Creek, and is very abundant on Squaw, French, Bear Butte, and 
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Spearfish creeks, and in the Bear Lodge Mountains. It is found as a 
shrub on the Spearfish Divide, and in Wyoming scrub bur oaks form 
a large part of the second growth on the ridges after fires. 

In the canyon* and ravines in the foothills of the eastern and north- 
eastern portion of the hills, below an elevation of 4,500 feet, iron wood 
occurs scattered among oaks and aspens. It is small and usually 
twisted; the young sprouts are usually straighter than the older speci- 
mens. Ironwood is sometimes used for tool handles. 

Box elder has a very general distribution on the streams throughout 
the hills below 5,000 feet. It is small, and branches near the ground. 
It occurs nowhere in large numbers and is of no economic importance. 

Elm occurs in small numbers on the northern and eastern hills. It 
is found in canyons and ravines below 5,000 feet. The highest point at 
which it was seen was on Rapid Greek between Mystic and Silver City. 
On Battle Greek, near Keystone, specimens over 12 inches in diameter 
were seen, but usually it is not over 6 to 8 inches. 

At the edge of the timber along the creeks in the eastern portion of 
the hills were seen a number of specimens of red ash (Fraxinus penn- 
sylvanica Marsh). On Victoria Gulch, a tributary of Big Rapid, sev- 
eral specimens of green ash (Fraxinus lanceolate, Borkh.) were found. 
These, like the red ash, were not over 6 to 8 inches in diameter. Ash 
is used for posts. 

The distribution of red cedar is interesting. It is found on high 
pinnacles above Castle Creek, at an elevation of 6,000 feet; on the high 
divide above Spearfish Canyon; on the high limestone plateaus above 
lower Spring Creek ; and it finds its greatest development on the brakes 
at the edge of the prairie. At high elevations it is small, and only 
scattered individuals are seen; at the edge of the prairie it is often a 
foot in diameter, and is largely used for posts and rails. In Wyoming, 
on Pine Ridge, and in the Inyankara country it occurs in intimate 
mixture with yellow pine. 

Common cottonwood occurs in the foothills all about the mountains. 
It was seen in Hell Canyon, Cold Brook Canyon, and in the northern 
foothills. The narrow-leaf cottonwood was found in Spearfish Canyon. 
It is used for fuel. 

Black birch (Betula occidentalits Hook) and dwarf birch (Betula glan- 
dulosa Mx.) were seen in small numbers on Little Rapid Creek and 
tributaries. 

Along the canyon bottoms willows grow in profusion in all parts of 
the hills, and hazel (Gorylus rostrata Ait.), dogwood (Gornus stoloni- 
fera Mx.), service berry (Amelanchier alnifolia Nutt.), choke cherry 
(Frunus demissa Kutt., and P. virginiana L.), pin cherry (Prunus penn- 
sylvanica L.), and hawthorn (Gratcegus macrantha (Lindl.) Loud), are 
to be mentioned among the shrubs growing along ravine and canyon 
bottoms. 

The most characteristic plant growing in pine forests is the bearberry 
(Arcto8taphylo8 uva-ursi Spreng.), which is found everywhere in the 
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Black Hills. It occurs in very dense forests, where other undergrowth 
will not live. Besides this plant, snowberry (Symphoricarpus racemosus 
pauciflorus Robb.) is frequently found in these forests. Service berry 
is not uncommon, and Spiraea lucida Dougl., Shepherdia canadensis 
Nutt., wild rose, and various LeguminossB form characteristic under- 
growth of pine slopes. At high elevations Geanothns velutinus Dougl. 
and C. ovatus Des>f., and Oregon grape (Berberis aquifolium Pursh.), are 
common. Note should be made of poison ivy, growing on high ridges, 
and Rhus trilobata Nutt., found on limestone plateaus near the foothills. 
Rhus glabra L. was also seen in the foothills. 

At high elevations, under the dense spruce forests, the undergrowth 
becomes distinctly changed. In such localities the ground is clothed 
with moss, with Vaccinium myrtillus microphyllum Hook, bunchberry 
(Cornus canadensis L.), Linncca borealis L., Chimaphila umbellata Nutt., 
and an occasional salmon berry (Bubus nutkanus Mocino). Mountain 
mahogany (Cercocarpus parvi/olius Nutt.) is very common in certain 
sections, especially in the foothills in the southwestern portion of the 
hills. Wild plum (Prunus americana Marsh) is abundant on the foot- 
hills, and wild raspberries and strawberries are found in great profu- 
sion in the mountains. There are also wild gooseberries and currants 
in the Black Hills. In the high Limestone Divide Juniperus nana Willd. 
is common, and on the foothills in the northern and northeastern part 
of the hills a large amount of Juniperus sabina prostrata Pers. was 
noticed. 

Besides the shrubs enumerated above, there are innumerable herba- 
ceous plants, which grow in great luxuriance throughout the forest. In 
the Limestone Range there is an especial profusion of rich herbaceous 
vegetation in the rich ravines, and even where the forest is rather dense 
there is a thick growth of long grass. 

In the narrow canyons, especially where deciduous trees are grow- 
ing, there is a thick layer of humus and leaf litter. On ridges and 
slopes the humus is usually thin. On limestone soil humus is formed 
more rapidly than on other formations, and when the forest is removed 
is dissipated more quickly. Limestone soil clothes itself readily with 
grass and weeds, even in comparatively dense shade. On other forma- 
tions there is no underbrush in dense pine forests, except some bear- 
berry and a few straggling shrubs and forest weeds. 

MOUNTAIN PRAIRIES AND PARKS. 

There are within the hills a number of mountain or high prairies, 
varying from several hundred to several thousand acres in extent. 
These prairies are surrounded by timber, but are themselves devoid of 
all tree vegetation. There is a rich covering of grass and herbaceous 
plants, which are excellent for grazing. The most important prairies 
are Reynolds Prairie, Slate Greek Prairie, Bald Mountain Prairie, 
Gillette Prairie, Custer Prairie, and Canyon Springs Prairie. These. 
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areas are called prairies, bat they are artificial rather than natural 
prairies — that is, there are no natural causes which prevent trees from 
growing. There is sufficient moisture in the soil and atmosphere, and 
there are no poisonous salts in the soil which are injurious to tree 
growth. These statements are derived from general observation, not 
from actual analysis of the soil ; and no meteorological comparisons have 
been made within and without the prairies. The statements are based 
on the following facts : 

1. Topographically the prairies are similar to the surrounding wooded 
country, not differing in elevation, geological formation, or general 
character of soil. 

2. The prairies are, as a rule, surrounded by dense forests termina- 
ting abruptly at their edges and composed of trees of as large size and 
vigorous growth as half a mile away. 

3. In many places the forest is encroaching on the edge of the prairie. 

4. On Bald Mountain Prairie there are patches of fine trees within 
its limits and a few traces of old trees in the form of charred sticks 
and old roots. 

Presumably these tracts were once covered with a forest which has 
been wiped out by fires. In every case the surrounding country shows 
the effects of old and severe fires. The probability is that these par- 
ticular areas were more severely burned than the surrounding country, 
the forest killed, and in the frequent fires following the dead material 
has been consumed even to the roots of the trees. Frequent succeed- 
ing fires have kept clown the young growth, and the soil has become 
compact and clothed with a dense covering of long grass. Since white 
men came into the country the constant grazing of stock has tended 
to compact the soil and prevent reforestation. The first cause of the 
absence of trees, then, is fire; the second, a change in the physical 
character of the soil, and chiefly in the soil covering, which prevents 
the germination of seed. 

It has been observed that the few trees or seedlings scattered within 
the prairies are near points where the underlying rocks are exposed 
and are becoming disintegrated and forming new loose soil. It has 
also been observed that on the slopes of some river terraces, where the 
soil is loose, pine has taken root, but upon the top of the terraces there 
are no trees whatever. It was also observed that in many places a 
line of young growth is springing up along old, unused wagon tracks, 
where the soil has been broken up and loosened. 

Small prairies of a few acres in extent, especially when occurring 
along streams and swales at the heads of streams, are called parks. 
They are nothing more nor less than prairies, like those just described, 
and have been brought into their present condition by the same causes. 
These parks are most common in the Limestone Eange along the creeks, 
and especially at their heads. They vary from a few to several hun- 
dred feet in width and are often very long:. They are covered with 
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thick grass, like the prairies, and often with scattered willows and 
quaking aspen. The history of a park is as follows: A severe fire 
destroys the original timber. On the slopes a second growth of pine 
springs up; on the bottom land a dense growth of aspen, willow, and 
perhaps a few pines. Other succeeding fires help to destroy the crop 
of aspens, which keep returning, probably by sprouting. The soil 
clothes itself with a dense sod of long, rank grass; the growth of 
aspen becomes thinner and thinner till the stools are killed and the 
soil reaches the stage where the reproduction of trees is exceedingly 
difficult. A few aspens remain on the edges of the swale or along the 
creek; there are perhaps a few scattered willows along the creek, 
and the rest is a grass park. The reason that the slopes come up to 
pine is that the soil is thin, is kept loose by rolling stones or newly 
disintegrated rock, and does not take on a covering of grass as readily 
as that on the lower slopes and the bottom of the swale. The history 
of the formation of parks is not mere theory, but observations were 
made in different parts of the hills of all stages of the formation above 
described, from the original forest, the scattered fire-scarred veterans 
with the younger growth of willow and aspen, the second and third 
crop of aspen scattered, dying, or dead, with the charred poles on the 
ground, to the complete park. It is not difficult to see how the great 
burnt tracts in the northern hills might become bald mountains or 
high prairies if repeated fires should kill the young growth and con- 
sume the mass of dead poles and pitch logs. The hills near Dead wood 
were burned in this way, and those near Englewood and Mineral 
Springs could easily be brought into the same condition. 

On the edge of the hills, where the forest begins to dwindle and run 
out, there is an abundance of park and prairie land, both natural and 
artificial. The line of natural prairie has probably been pushed back 
all about the hills. Where the tree vegetation is in the ravines and 
on northern slopes alone, probably the edge of the natural prairie is 
close at hand — that is, prairie caused by the lack of moisture. Where 
the tree vegetation is on the ridges and slopes, but not in the valley, 
the prairie has probably been caused by fires. 

FOREST FIRES. 

Aside from a few restricted areas, practically the whole forest shows 
traces of forest fires, and usually some actual injury caused by them. 
There have been periods, separated by about half a century, when the 
whole or a large part of the hills has been burned over. The oldest 
fire of which any definite record could be obtained occurred about 1730 
or 1740. This date was determined by means of the fire scars on the 
stumps. There are, further, a large number of trees about 160 to 170 
years old, which presumably started in the openings made by fires at 
that time. PI. XX, J5, shows the cross section of a tree over 200 years 
19 oeol, PT 5 6 
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old which was badly burned by the fire just mentioned and which has 
succeeded in entirely healing over the severe wound. As will be seen 
in the photograph, the date of the fire can be readily fixed by counting 
the number of annual rings from the bark to the part which was 
injured by the fire. In spite of the healing over of the wound, decay 
has crept in, and the first log is unfit for lumber. Traces of this fire 
are found near Bochford, Mystic, on Squaw Greek, in the forests south 
of Custer, and in the Limestone Range. In all probability this fire, or 
fires about this time, swept through nearly the whole Black Hills of 
both South Dakota and Wyoming. 

Probably the hills were frequently burned after that period, but no 
fire of so great extent occurred until about 1790 to 1800, when a great 
fire, or series of fires, burned over a large part of the range. The 
second-growth forest in the Limestone Range and northern hills, much 
of which has been cleared for mining purposes, dates from that time. 
The scars from this fire are found on old trees throughout the hills, 
and patches of forest 100 to 110 years old are everywhere to be found. 
No fire since this period has burned over so large areas or proved so 
disastrous to the timber. What occurred before this time can only be 
conjectured, but it is reasonable to suppose that there have always been 
fires of greater or less frequency and severity. 

For the next large fire we have some actual evidence. The Indians 
tell of a time, between fifty and sixty years ago, when the entire hills 
were ablaze. The statement must, of course, be taken to mean merely 
that there was an unusually great fire. Mr. J. O. Sherman, of Pactola, 
one of the older residents of the hills, informed me that in earlier days 
he had talked with the Indians in regard to this fire; that they dated 
it 1842; and that it was formerly a custom among the Indians to set 
lines of fire at certain times of the year to drive out game. In the 
northern hills there are many trees and groups of trees about 50 years 
old, which without doubt had their origin with this fire. In the south- 
ern hills the greater amount of sapling growth is about 40 years old. 
There were probably two severe fires, the former burning with greater 
severity in the northern and the latter in the southern hills. 

There was another extensive fire in the Limestone Range twenty-five 
years ago, the record of which was obtained from the scars on the tim- 
ber in that region and from the second growth. The soldiers are said 
to have started a fire about 1875 near Custer, which burned over a large 
area and proved very disastrous. Since that time different parts of the 
hills have frequently been burned. In 1881 a large section of the Lime- 
stone Range, from Preacher Springs almost to Deadwood, was burned 
over, and this may have been the fire which destroyed the timber about 
the Spearfish Canyon. The young growth which is coming up around 
Terry Peak dates from about that time. There was another fierce fire 
in this range in 1891. Of more recent years, 1893 seems to have been 
the most disastrous, when fires burned in the Limestone Range, in the 
Elk Creek country, and on French and Squaw creeks. 
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CAUSES OF FIRES. 

The causes of the ancient fires above described can only be conjec- 
tured. The Indians contend that the great fire about fifty years ago 
was caused by lightning. They admit, however, that fires used to be 
set to drive the game into the foothills, and it seems reasonable to 
suppose that many, if not the majority, of fires were in some way or 
other started by the Indians. 

There are a great number of electrical storms in the Black Hills, and 
trees killed by lightning are abundant. It sometimes happens that a 
dead tree or dry stub is struck and ignited, and if there is not an imme- 
diate fall of rain a forest fire may result. A number of settlers in the 
hills report that they have seen fires started in this way. A severe fire 
near Warren Peaks in 1890 was undoubtedly started by lightning. It 
is confidently believed, however, that the great majority of forest fires 
have had their origin through human agency. 

Incendiary fires are not common ; the majority are started through 
carelessness. The forest is usually not dense enough to prove a hin- 
drance to prospecting, and no case was reported where a fire had been 
set to clear the forest for prospecting purposes, as is said to be some- 
times the case in the Rocky Mountains. Campers frequently leave 
their fires burning when breaking camp, and doubtless many disastrous 
forest fires have been started in this way. As a rule, prospectors are 
more careful than in the Rocky Mountains. 

A large number of fires are started from the railroad. The forest 
has been cleared for a certain distance on each side of the track and 
the ground is covered with a thick growth of grass and herbs, which 
in late summer becomes exceedingly dry and is easily ignited by an 
insignificant live cinder thrown from a locomotive. 

A good many fires have been started by carelessness in burning 
brush, though this is not so frequent as in countries where forest laud is 
more extensively cleared for farming purposes than in the Black Hills. 
Fires sometimes escape from burning sawdust heaps, and sawmill men 
have been accused of setting fires to cover depredations. 

The illustration, PL XXVIII, 2?, shows a burning sawdust heap at an 
old sawmill where a disastrous fire was prevented only by the exertions 
of a rancher living in the vicinity. During 1897 two fires were started 
from the smokestacks of sawmills, a third was caused by a careless 
camper, another by a stove, and one was supposed to be incendiary. 

EXTENT OF INJURY FROM FIRES. 

The majority of fire-scarred trees found throughout the eastern hills 
were injured by the old fires mentioned above. Very large areas were 
entirely denuded by these fires, and everywhere trees were severely 
injured. Often as many as 75 per cent of the trees are damaged at 
the butt, and sometimes they are burned half through. PL XXII, A y 
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shows a forest of poles on a high ridge where from 75 to 100 per cent 
of the trees are injured by fire. The damage often extends 20 to 30 feet 
above the ground. While the trees sometimes succeed in totally cov- 
ering the burnt part, it is unusual where so severe injury is done for 
them to remain perfectly sound. The ability of the yellow pine for 
occluding or healing over these scars is wonderful. One remarkable 
case was found where a tree about 6 inches in diameter had been so 
severely burned that but 3 inches on one side had escaped injury. Xot 
only had the tree succeeded in living, but the new growth had, within 
about one hundred and sixty years, wrapped itself completely about 
the injured portion, even inclosing a disk of dead bark. A few years ago 
this tree was cut down for lumber and was apparently perfectly sound. 
Frequently these trees which have been so severely burned are broken 
by heavy winds. Other trees become stag-headed and die. Some heal 
over the wound and remain sound. In others decay creeps in at the 
occluded part and eventually unfits the tree for lumber. 

On limestone formations there are apt to be extensive areas of level 
and rolling ground where a fire attains great proportions and burns in 
the crowns of the trees and destroys everything in its path. Where 
the country is broken by sharp ridges and deep canyons or ravines fires 
are checked and merely burn on the surface of the ground. If the old 
timber is not actually destroyed the damage is considered insignificant. 
Within a forest where reproduction is good and the annual fall of litter 
heavy the injury by a light surface fire is not great. The upper unde- 
cayed portion of the humus layer is burned off and the most valuable 
part remains uninjured and, it may be, enriched by the ashes of the 
burnt leaves and wood. A severe surface fire inflicts great damage 
on the soil by destroying all the humus and exposing the bare mineral 
soil or the underlying rock. The extent of injury done by the total 
destruction of the humus varies under different conditions. It is 
greater on thin and newly formed soils than on deep soils; greater on 
dry ridges and slopes than on fresh bottom lands; greater on gravel or 
sandy soils than on lime and clay soils ; greater in broken open forests 
than where the trees are thick and the ground is shaded ; greater where 
young forests are burned than where the timber standing is old and 
consequently not so easily killed. 

Surface fires cause very serious injury by unfitting the soil for ger- 
mination of seed and the growth of young plants. Often the ground 
becomes thickly grassed over and seed finds great difficulty in germi- 
nating, or the long grass and rank weeds shade out the young plants 
as soon as they spring up. Certain shrubs often come up in such 
dense masses after fires as to hinder reproduction. Oeanothus is an 
example of this. In Wyoming the dense thickets of dwarfed oaks act 
in the same manner as a hindrance to reforestation. 

One of the chief injuries of fires is the effect on the density of the 
forest and, in consequence, the quality of future timber. It is well 
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kDOwii that, if forests are dense, trees have longer bodies and shorter 
crowns, and therefore more clear lumber, than if the trees had grown 
apart. If they have grown up with plenty of room to spread, the 
branches are large and persistent and the timber is coarse and knotty. 
Forest fires often destroy large tracts of timber, and the trees which 
seed up the area are so far away that the reproduction is scant, and the 
young trees are so scattered that the crowns are broad and the timber 
is very coarse. Often a body of fine second growth is destroyed which 
was seeded from trees since removed or killed; in these cases the 
forest is not set back merely the number of years represented by the 
age of the young growth, but, in addition, by the time required for 
the ground to become restocked; and, moreover, it is impossible to 
establish as good a stand as the one destroyed, because the seed trees 
have been removed. This is further discussed under "Reproduction" 
(p. 91). 

Still another injurious effect of forest fires is the change in the com- 
position of the forest. In the Black Hills, where the yellow pine has 
almost undisputed sway, the effect is not so serious as in the mixed 
forests. Pine is, however, replaced by aspen in certain places, and if 
the fires continue the 4and finally is reduced to a park or prairie. 
White birch is another species which occupies burnt ground, espe- 
cially at high elevations. 

• 

FIRES— PREVENTIVE MEASURES. 

Forest fires often burn for several days or even weeks before any 
attempt whatever is made to check them, and then only when personal 
property is endangered. After a fire has burned for several days 
it attains such proportions that a large force of men is required to 
extinguish it, and it usually burns until put out by rain or snow. The 
Homestake Mining Company has set an admirable example in regard 
to fighting fires. During the summer of 1897, when a fire was started 
near Gamp 4, this company hired a large body of men and totally 
extinguished it. One man spent a large amount of time plowing a fire 
line through the woods in the Limestone Kange,' and hired a number of 
men at considerable expense to assist him in the work. On the other 
hand, there are many who are extremely careless in regard to starting 
fires and utterly unappreciative of the damage inflicted upon the forest. 
A conspicuous example of this occurred during the summer of 1897, 
when a fire started within a hundred yards of a sawmill near Hill City. 
Practically no attempt was made to put it out and it burned for several 
weeks, doing a great amount of damage, particularly to the young 
growth. Fortunately such a spirit of open defiance is not very com- 
mon, and it is confidently believed that, with a forest service, the 
most hearty cooperation of settlers would be secured in putting out 
and preventing forest fires. 

The methods of fighting forest fires have been to beat out the flames, 
dig fire lines, and, in certain cases, back fire. The ground is covered 
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with dry logs which become ignited and are difficult to extinguish. The 
fire burns in these logs for many days, and sparks from them are blown 
by the wind and spread the fire, even after it has been thought to be 
under full control. Dead standing stubs burn easily, and when they 
break off spread the fire for a distance of 20 to 30 feet. 

Tree tops left in the woods constitute a great menace to the safety of 
the forest. They become dry and, with 20 to 30 large tops per acre, 
form abundant fuel for forest fires. On hillsides fighting fire is diffi- 
cult, for ignited cones and logs slide and roll downhill, spreading the 
fire to fresh fuel. When the wind blows, the fire is often carried as far 
as half a mile, -and even farther, by ignited bark. Always in front of 
a large fire small fires are springing up here and there. It is often 
thought that these are incendiary, but they are caused by sparks blown 
by the wind. 

It has been said that fires are seldom totally extinguished. When 
an attempt to do so is made, and the worst of the fire has been checked, 
the workmen usually leave it, considering that it is practically out 
The following day the wind springs up, the smoldering logs are fanned 
into life, sparks are blown into fresh fuel, and the fire continues to 
burn. On limestone slopes the rock often becomes so much heated 
that it explodes and fire fighting becomes dangerous. 

The best way to extinguish an ordinary surface fire is to make a fire 
line— that is, rake away the leaves and inflammable material from the 
front of the fire and cut away any logs which may cross the line. A 
constant watch should be kept along this line to see that no sparks 
cross. The difficulty has always been that this line has not been prop- 
erly made, that the sticks and logs have not been cut out, and that 
the fire has not been watched. There has been no one with the author- 
ity and the means to hire men to put out and watch the fire, except 
where some company, like the Homestake, voluntarily takes the matter 
in hand and is willing to spend the money necessary to do the work. 
It is obvious that there should be some system of forest management 
which will insure protection against fire. 

• 

OTHER SOURCES OF INJITRT. 

WIND. 

Asa rule, the yellow pine is a very wind-firm species. The side roots 
take a firm hold upon the ground among the rocks and render the tree 
capable of resisting severe storms. There have been a number of 
instances where considerable tracts have been swept by hurricanes. 
On French Creek there was some years ago a large windfall, and there 
is said also to have been a tract of timber blown down about teu years 
ago on Grizzly Creek. Windfalls on a small scale were seen in many 
places. They occur on exposed ridges, and particularly in micaceous 
schist and limestone formations. In most cases, where the trees were 
actually uprooted, the cause lay chiefly in the pulling up of the stones 



obavbs.] BLACK HILLS RESERVE. 87 

about which tne roots had twined themselves. On schist formations, 
where the rock has a steep dip, the trees are often overturned in this 
way, pulling up large quantities of this easily broken rock. The same 
was seen on limestone ridges. 

Not only are patches of trees and individuals overturned by the wind 
by uprooting, but a large number are broken off at the butt. This 
wind-break is directly traceable to forest fires which have burned the 
butts of the trees, and the decay, creeping in at the wound, has eventu- 
ally so weakened them that they are unable to stand the strain of a 
heavy wind. 

LIGHTNING. 

Mention has already been made under ' ' Forest fires " of the large num- 
ber of electrical storms in the Black Hills. Everywhere throughout 
the hills there were seen trees which had been killed by lightning. 
On exposed ridges the damage is very great. While a large number 
of trees are killed by lightning, the chief danger lies in the setting of 
forest fires. 

INSECTS. 

On the high Limestone Divide, from near Crook Tower to the head of 
Little Spearfish Greek, there are numerous patches of dead and dying 
timber. These patches are usually rectangular in shape and follow the 
tops of the divide and ridges, or run lengthwise up and down the slope. 
This forest has for the most part not been lately burned, and there is a 
heavy matting of litter and humus on the ground. The injury is con- 
fined to the limestone formation and to high elevations. The trees are 
in many cases second growth and apparently perfectly thrifty. This 
injury is probably caused by insects. On all dead and dying trees 
examined were found bark borers, a species of the Scolytidae, working 
under the bark. In most cases the leaves were clinging to trees which 
had been dead for several seasons. While these borers do not as a 
rule attack vigorous trees, no other cause of the death of this timber 
could be found. 

It is estimated that about 3,000 acres of timber have been killed in 
this way. 

SMOKE. 

At Deadwood, near the large mills, a considerable amount of young 
timber shows a browning of the foliage, and in many cases the young 
trees are dying. These trees are exposed to smoke and fumes from the 
mills, and the death of' the leaves, and subsequently of the trees, is 
due to this cause. This is a common phenomenon near factories, both 
in this country and in Europe. Prof. Robert Hartig, of Munich, has 
made an extensive investigation of the injury and has shown that it is 
due to the death of the stomata cells of the leaves through the action 
of the sulphurous acid in the smoke. The amount of forest in the 
Black Hills injured in this way is insignificant. 
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JjVUBERLSQ. 

The first sawmills were brought into the Black Hills about twenty 
years ago. These mills were small and manufactured what lumber was 
needed by the miners and scattered ranchers. The sawmill business 
received a special impulse when the railroad was built through the 
hills, and since that time large amounts of timber have been annually 
manufactured into lumber. The railroad opened up a market for lum- 
ber, and the mills have been rapidly increasing in number, until there 
are now 42 sawmills in operation in the South Dakota portion of the 
hills. These are small portable mills, capable of producing, as a rule, 
about 8,000 to 10,000 feet of lumber per day when in full operation. 
Very few of the mills, however, run at their full capacity. The largest 
mills saw 1,500,000 feet annually; the smaller mills not over 200,000 to 
300,000 feet. There are 2 mills which saw about 1,500,000 feet each 
year, 3 which saw about 1,000,000, 3 about 800,000, 19 about 500,000, 
8 about 400,000, and 5 about 200,000. The average annual output of 
saw lumber is estimated at 20,000,000 feet. 

In the early days, when mills were few and accessible lumber was 
plentiful, only the best trees were cut, and from these only the clearest 
logs taken. Sawmills are in many cases working over this land a sec- 
ond time and taking out even a larger amount per acre than was first 
cut. Doubtless in years to come these lands will again be cut over as 
the size limit of saw logs is lowered. At present 14 inches in the stump 
is about the minimum limit of merchantable timber, and as a rule these 
trees must produce 2 logs if they are taken. Where shingles and laths 
are worked up, trees may be taken down to 12 inches and even less. 
In general the trees yield about 1£ logs each. The logs must be 10 
inches in diameter at the small end for saw lumber. 

The laws in regard Jo cutting timber on the public lands are so loose 
and the provisions for enforcing them so inadequate that there has 
been no check to the reckless waste of timber which has been going on 
for years. If a few spots of decay are found, or the logs prove too 
knotty, they are condemned, and either the whole tree is left lying in 
the woods or only one log is taken. Furthermore, lumbermen have been 
utterly reckless in cutting more timber than they could saw. Instances 
have been known where trees have been cut down in order that some 
other mill man might not secure them. Afterwards only a portion of the 
timber was needed and a large number of the finest trees were left to 
decay. One case is reported, near Mystic, where several thousand logs 
were cut to supply a possible demand by the Minnesota mine. The 
mine meanwhile closed down and the logs lie to-day rotting in the 
woods. Great masses of decaying saw logs were seen on Gimlet Greek, 
Big Eapids, in the forest near Pactola, west of Custer, between Custer 
and Pringle, and on Box Elder Creek. 

Before condemning the lumbermen, it is necessary to understand the 
condition of the lumber business in the Black Hills. While the fear- 
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ful waste that is going on is to be deplored, it is fair to say that it is not 
so much due to wantonness on the part of the lumber operators as to 
the present system of control of the forest lands, the inability of the 
Department to enforce the laws, the high freight tariffs, and the com- 
petition among lumbermen and consequent inadequate prices of lumber. 
It is a notorious fact that thousands of feet of lumber are annually 
shipped t out of the State contrary to the law. The special agents have 
endeavored to enforce the law in this respect, but as yet the Depart- 
ment has utterly failed in putting more than a temporary check on the 
traffic. 

A glance at the prices of lumber will be sufficient to show that the 
lumbermen are forced to take only what will make the best lumber in 
order to keep their mills running. At Ouster mill men receive about 
$10 per thousand feet for clear lumber, $7 to $8 for stock, $6.50 for 
dimension, and $6 for sheeting. It costs them about $2.50 to $3 per 
thousand feet to put in the logs, about $1.75 to saw them, and $1.25 to 
$2 to haul the lumber to market. One man informed me that he was 
receiving $7 per thousand for clear lumber after hauling it 7 miles. 
He was selling stock at $5.50 and dimension at $4.50. In the northern 
hills the prices are somewhat better. Thus on Box Elder clear lumber 
is sold for $12 per thousand at the mill and stock lumber for $10. The 
choppers are paid by the thousand feet for cutting logs, and naturally 
they will saw up only what will be accepted at the milL 

According to the law the lumbermen are required to use all material 
possible in the tree, to remove the tops, and pile and burn the brush. 
In the southern hills the lumbermen can not dispose of more than a 
limited amount of cord wood. In Custer cord wood brings $2 per cord 
and in Deadwood $4. For those mills at some distance from the rail- 
road it is impossible to dispose of all the cord wood in the tops without 
losing money. Freights are so high that the price of cord wood in 
Deadwood would just about pay for hauling and shipping from Custer. 
The mills operating close to the railroad in the northern hills can afford 
to cut up the tops. The Homestake Company is carrying out the law 
in this regard. This company requires a large amount of cord wood, 
and it is said that this amount will be very nearly supplied from the 
tops left after cutting saw logs and mine timbers at their own camps. 
They pay $1 per cord for cutting the tops and piling the brush. 

On an average, about 50 per cent of each tree cut for lumber is left 
in the woods. It is estimated that fully 1 J cords are left in the woods 
for every thousand feet utilized. It is safe to say that no less than 
30,000 cords of wood are annually left in the forest in the form of tops, 
and the greater portion of this material is wasted, though some of it is 
afterwards cut up for fuel by the ranchers. 
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The following measurements of trees cnt for lumber are instructive: 

Measurement of trees cut for lumber. 



Diameter on stomp (inches). 


Board 
feet. 


Cord wood 
left (cords). 


Percent 
utilized. 


— . , 

Number ! 
of logs. 


19 

18 

22 


185 
206 
432 
178 
287 
208 
160 
208 
172 
128 


0.06 
.09 
.07 
.25 
.15 
.04 
.38 
.38 
.24 
.37 


36 
83 
49 
54 
81 
48 
43 
48 
58 
34 


i 
1 

2 
2 
1 
2 
1 
1 
1 
1 
1 


17 


18 


21 


18' 


19 


16 


17 





In the northern hills the conditions are somewhat different from those 
in the central and southern portions. The center of population in the 
Black Hills is near Deadwood and Lead, and the demand for timber of 
all classes.since the settlement of the country has been very large. The 
timber has been almost entirely cut within a radius of 8 miles from 
Deadwood. The nearest accessible timber is for the most part com- 
paratively young and not yet large enough for anything but cord wood 
and mine props. Much of this timber, composed of young, thrifty 
poles, is being cut for fuel which ought to be reserved for the future 
supply of lumber, while farther south thousands of cords of wood are 
wasted annually. 

There are three classes of timber used in the mines: 11-inch flats, 
which are 11 inches in thickness with a face of about 6 inches; 6-inch 
flats, or lagging; and 3-inch flats, which are used in some of the smaller 
mines for tunnels. Trees about 14 to 18 inches on the stump are used 
for the 11-inch flats, and trees 8 to 14 inches for lagging. Trees which 
are too knotty for lumber may be used for mine props, but they must be 
sound. A much larger percentage of each tree is utilized where mine 
timbers are cut than when cut for lumber. The cost of lumbering mine 
timbers is $2.50 per hundred feet for cutting and skidding 11-inch flats 
and $1.25 per hundred for lagging. The timbers are cut in 12-foot and 
18-foot lengths and are afterwards sawed into 6-foot lengths at the mines. 

The Homestake Company requires annually 750,000 linear feet of 
11-inch flats and 1,000,000 feet of lagging. This company has 3 wood 
camps in operation to take out mine timbers. The Holy Terror Mining 
Company'uses 1,200,000 linear feet of props aunually,and the Keystoue 
Company fully as much when in operation. It is estimated that 
4,500,000 linear feet of mine timbers of all classes are consumed 
annually in the Black Hills. 
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Formerly a very large amount of cord wood was used in the stamp 
mills, and a great deal of the timber cut by the Homestake Company 
ou Elk Greek was used for that purpose. Most of the mills and hoist- 
ing works in the'northern hills now use coal, although there is always 
a certain amount of cord wood consumed. At present the only mines 
which use much cord wood are those situated away from the railroad. 
Ordinarily a 20-stamp mill will consume 8 cords of wood per day. The 
Holy Terror mine requires about 3,600 cords of wood per annum and 
the Keystone mine about the same amount. It is estimated that for 
milling alone the annual consumption of cord wood is fully 25,000 cords. 
In the South Dakota portion of the Black Hills there is a population 
of about 40,000 people, based on the last election, allowing 4 to each 
voter. A family uses on an average 10 to 15 cords of wood annually. 
On this basis the annual consumption of stove wood may safely be 
placed at 100,000 cords. 

In Wyoming there are 7 sawmills in operation. It is estimated that 
there are manufactured annually by these mills about 3,000,000 feet of 
lumber. 

REPRODUCTION OF YEUJOW PINE. 

One of the most important considerations in connection with the 
practicability of forest management is the ease and certainty with 
which a forest, and particularly the most valuable species, may be nat- 
urally reproduced. Without a knowledge of the way in which the for- 
est reproduces itself we can not appreciate the injury by wasteful 
methods of cutting and by fire, and we can not establish a correct sys- 
tem of forest management. In the present case we have to do virtually 
with but one species of tree, the yellow pine, so that there are no com- 
plications in regard to having the young growth crowded by other and 
less valuable species. While the investigation was too broad and 
general to determine any distinct recurrence of seed years, they are 
sufficiently common to assure a full crop where the soil conditions are 
favorable. The young growth comes up in compact masses and is so 
dense in favorable conditions as to compare with the lodgepole pine in 
the Eocky Mountains. One such dense growth of saplings about 10 feet 
high was estimated to have between 7,000 and 8,000 trees per acre. 
PI. XXV, A 7 shows the excellent reproduction where the soil conditions 
are favorable. The best reproduction is found in broken forests where 
scattered trees remain evenly distributed over the area, or in small 
groups 25 to 50 feet square, or in strips of the same width. In such 
small groups or strips the young growth extends under the boundary 
trees. Good reproduction is found in an opening as large, or a strip as 
wide, as 1 square acre. On patches larger or strips wider than about 
a square acre the body of young growth is apt to be broken, but where 
seed trees are scattered over the area the size of the plot over which 
there is good reproduction is unlimited. Upon large clearings the 
reproduction is poor, not only on account of the deterioration of the soil 
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under exposure, but also on account of the distance of the seed trees. 
PL XXY, B, shows the young pine which comes up on a large clearing. 
It will be seen that the trees are some distance apart and are covered 
with limbs almost to the ground, and will form timber of very coarse 
character. PL XXXIII, B, is a view near Englewood, where in the 
early days the timber was completely removed for mining purposes and 
the entire area cleared. The second growth is for the most part scat- 
tered, open, and will produce scrubby, coarse timber. 

The most favorable condition for the germination of the seed and life 
of the seedling is where the mineral soil with an admixture of vegetable 
humus is exposed. This condition is found where the upper layer of 
litter has been removed by fire or otherwise and the upper layer of soil 
is well mixed with the vegetable mold. The conditions for germina- 
tion are not so favorable where the bare mineral soil is exposed, espe- 
cially if the soil be sand and gravel. If the soil becomes covered with 
a thick sod and high grass the pine finds great difficulty in obtaining a 
footing. If the litter is too thick, either the seed does not germinate 
or it molds, or the roots do not succeed in reaching the mineral soil. 
Thus it is that in the bottom of canyons, where there is a heavy matting 
of leaves and decayed vegetation, the reproduction is very poor. A full 
explanation has already been given of the difficulty of reproduction on 
parks and prairies on account of the soil covering. 

The geological formation has an effect upon the reproduction of the 
forest in so far as the soil formed is lime, clay,' or sand and gravel. 
The receptivity of the soil for the seed is much more easily disturbed 
on limestone soil than on other formations. Lime soil is very produc- 
tive and clothes itself with grass even in moderate shade, thus passing 
over to the stage found in the parks more easily than on other forma- 
tions. As a rule, the reproduction is best on northern slopes, in shal- 
low depressions, and at the heads of ravines. It is good on moderate 
slopes and on flats and ridges where the soil is not too stony. Pine 
reproduces itself well after a light surface fire. A severe fire usually 
injures the soil by destroying the humus. 

Not only must there be a favorable condition of the soil for good 
reproduction, but there must also be a certain amount of light. Pine 
generally reproduces itself in broken forests, in openings on the edges 
of forests, and on slopes in fairly dense forests. In the last case there 
is enough side light admitted for the young plants to survive. Abso- 
lute altitude does not have much effect upon reproduction within the 
limits of the hills. It is difficult to determine exactly the effect of lum- 
bering on reproduction. In almost all cases where good reproduction 
is found after lumbering there have been light fires. In other cases it 
was not possible to tell whether the fires had passed over the area before 
or after the cutting. PL XXVIII, A, shows excellent reproduction 
after lumbering, but where it is believed that a fire also passed over 
the area. 
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GROWTH OF TTEIXOW PINE. 

It was manifestly impossible within the limits of the present investi- 
gation to collect enough data for an exhaustive study of the growth of 
the yellow pine. It is necessary, however, for a proper consideration 
of forest management in the Black Hills, to know something of the 
growth of the principal tree. For the present purpose it is essential to 
know primarily the rate of growth in diameter. While the growth in 
height is interesting, especially in dealing with mixed forests, it is in 
this case of less immediate importance than the diameter growth, inas- 
much as we are dealing with a nearly pure forest. If a sufficiently 
dense forest is established the height growth will take care of itself, 
so that we may be sure that by the time a sufficiently large diameter 
is attained the tree will be tall enough to form merchantable timber. 
We are interested further in knowing the rate of growth of trees in 
the forest under average conditions, and not what an isolated indi- 
vidual growing on rich soil can produce. The greater portion of the 
forest is growing on slopes and ridges with relatively unproductive 
soil. The rate of growth is comparatively rapid on rich flats and can- 
yon bottoms, and these are the places where lumbering has been most 
in progress, and where there are the most stumps which afford an 
opportunity for the study of the growth. Stumps with rapid growth 
are much easier to count than those of slow- growing trees, and there is 
always a temptation to use such for the study of average growth, and 
in this way place the figures too high. Great caution was used in this 
case in choosing the stumps which should form a basis for the study of 
growth, and it was the aim to use only such as represent average con- 
ditions and not such as would give maximum figures. Measurements 
of 14 stumps were taken to determine the diameter growth, and it is 
believed that they fairly represent the average growth, so far as this 
can be determined at all from a restricted number of measurements. 

The following is a summarized table of the measurements : 



Summary of stump measurements. 



Diameter 

inside 

bark. 

Inetiei. 


Height of 
stump. 


Age on 
stump. 


Inches. 




18 


30 


118 


12.2 


20 


94 


11.2 


10 


93 


11 


36 


93 


10.5 


18 


102 


14 


18 


111 


20 


36 


138 


14.7 


30 


94 


8 


10 


50 



Locality. 



Rocker ville 
do 



Otis 

Lightning Creek 

Keystone 

Limestone 

Dumont Divide . 

Roc h ford 

do 



Situation. 



High flat 

Moderate slope 

10° slope 

5° slope 

15° slope , 

Flat 

do 

10° slope 

do 



Growth last 
10 years. 



Inchet. 
0.4 
1.6 
1.6 
1.2 
1.2 
1 

.7 
1.6 
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Summary of stump measurement*— Continued. 



Diameter 
inside 
bark. 



Height of 
stump. 



Inches. 
18 
15 
21 
18 
15 



Inches. 
24 
24 
30 
24 
24 



Age on 

stomp. 



Locality. 



Situation. 



157 
99 
161 
165 
130 



Growth last 
10 years. 



Head Rapid Creek... High flat.. 

do ' Low slope. 

Limestone 

Grizzly Bear 10° slope. . 

Horse Creek do 



Inches. 
.7 
.6 
.6 
1.4 
.6 



In order to obtain an average of the data above summarized, the 
progress of the diameter growth of each tree was plotted on cross- 
section paper. The number of years were laid off on the horizontal 
lines and the number of inches on the vertical lines. A normal curve 
was drawn through the points on the cross-section paper, aud in this 
way the average growth was obtained. This curve is given in fig. 1. 
The values taken from the curve are ia the table following. 
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Fio. 1.— -Curve showing the average growth in diameter of the yellow pine. 

Growth in diameter. 



106 




Tears. 
20 
30 
40 



Inches. 


Tears. 


Inches 


2.4 


50 1 

i | 


6.3 


3.9 


60 ' 


7.6 


o 


70 1 


8.8 



Tears. 


Inches. 


1 Tears. 


80 


10 


110 


90 


11.1 


120 


100 


12.2 

I 


130 

i 



Inches. 


Tears. 


Inches. 


13.3 


I 140 


15.9 


14.2 


150 

i 


16.6 


15.1 


i 
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From this table may be seen, first, that under average conditions 
timber large enough for saw lumber can not be produced under 150 
years. By this we mean under the present system of lumbering. A 
merchantable stand of timber should have an average diameter of at 
least 17 inches on the stump. In all probability the size limit will 
steadily decrease, and before many years, as the timber becomes 
scarcer, an average diameter of 15 inches may suffice. Second, that 
about 40 to 50 years will be required for the greater part of the second- 
growth forest now found through the hills, which is about 100 years 
old, to become large enough for the saw. Third, that mine timbers 
can be produced in 80 to 100 years. 

These facts give us a basis for the consideration of forest manage- 
ment from a new standpoint. The questions of the rotation of the 
pine — that is, the average age which the forest is expected to attain 
before being cut down — the severity of cutting which may safely be 
allowed, and the size limits to be determined under which no timber 
should be cut, cease to be guesswork or generalizations based on obser- 
vations in other places where the conditions are totally unlike those 
in the Black Hills. These questions are discussed under "Forest 
management" (pp. 96-99). 

It is to be distinctly understood that the table given above is based 
on a restricted number of measurements, and that no further claim is 
made for it than that it forms a provisional study of the growth of the 
pine designed to answer certain questions regarding the introduction 
of forest management, and for the purpose in hand is sufficiently 
comprehensive. 

YIEIiD. 

The yield per acre of merchantable timber is very small for a pure 
pine forest. Attention has already been called to the unsound condi- 
tion of the timber and the large proportion of second growth not yet of 
merchantable size, as well as the small percentage of each tree used 
for lumber. These facts must be taken into consideration in making an 
estimate of standing timber. In some places the forest will average 
15,000 to 20,000 feet per acre, but such localities are very restricted in 
area. In general a district which will yield 5,000 feet of lumber per acre 
over the whole area is very good. The average yield in original forest 
is probably not over 4,000 feet per acre. 

In order to present more clearly the condition of the forest in differ- 
ent sections and to verify the estimate, sample plots, usually one-half 
acre in extent, were paced off and the trees counted. The trees were 
classified as sound and straight, scrubby or defective, and dead, and 
the diameters estimated. These valuation surveys are summarized in 
the various regional descriptions. 
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The following summary gives a rough estimate of standing timber in 
the entire forest of the Black Hills : 

Estimate of standing timber in the Black Hills forest. 



Region. 



Area in tim- 
ber limits. 



■ Cut over. 



Beaver Creeit 

Pleasant Valley 

Hell Canyon 

Red Bird 

French Creek 

Squaw Creek 

Battle Creek 

Spring Creek 

Big Rapid Creek 

Slate Creek 

Castle Creek 

Little Rapid Creek 

Box Elder Creek 

Elk Creek 

Bear Butte Creek and White- 
wood 

Spearfisb 

Cold Springs 

Total 

Bear Lodge 

Inyankara 

Pisgah Hills 

Pine Ridge 



Sq. miles. 

104.9 
64.8 
81.8 

121 
97.2 
40.8 
68.7 

166.4 

110.8 
39.6 

155.2 

101 

136.6 
93.8 

137.4 
199.3 
330.6 

2, 049. 9 
Unknown. 
6.4 
22.2 
9 



Sq. mile*. 
12.4 
41.2 




61.7 

8.9 
12.4 
80.8 
18.7 
18 

.8 
22.3 
17.3 
75 

97 
11.8 
6.4 



404.7 



Saw lum- 
ber. 



MiUion ft. 
23 
40 
57 
34 
62 
56 
98 
65 
80 
32 
50 
30 
95 
10 

10 
150 
550 

1,442 

50 

2 

8 





Other ma- 
terial. 



If cords. 
800 
400 
800 
900 
900 
400 
700 

1,200 
900 
350 

1,200 
350 

1,000 
250 

200 
1,300 
2,500 

13,150 



40 

125 

45 



FOREST MANAGEMENT. 

Probably no one who is at all familiar with the conditions of the 
Black Hills will deny the urgent need of protection against fires, waste- 
ful methods of lumbering, and timber frauds. The establishment of 
some system which will bring about such protection is the first and 
most necessary step in forest management. Forestry contemplates, 
however, something further than mere police patrol and enforcement of 
the forest laws. It has in view the establishment of forests to take the 
place of those which are being cut off and the eventual utilization of 
the forest soil to its full capacity. This can not be brought about by 
merely enforcing the forest laws and keeping out fires, but requires the 
intelligent direction and control of lumbering with the reproduction of 
the forest in mind. 
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Forest management in the Black Hills becomes simplified for the 
following reasons: 

1. There is a steady market for forest products — lumber, mine tim- 
bers, ties, and fuel. 

2. The natural reproduction of the predominant species is excellent. 

3. The forest is composed of trees of all ages. 

4. There is an excellent system of roads. 

5. The residents are in favor of some system of forest protection. 
The consumption of forest products, as well as natural reproduction, 

has been discussed at length. The fact that there is a large body of 
second-growth timber is a much more important factor in forest man- 
agement than would at first appear. The old forest is composed of 
trees which are mature and which should be used as rapidly as there 
is a demand tor them. The presence of a large amount of second- 
growth timber makes this possible without danger of a shortage of 
timber in the future. It is estimated that there is sufficient second 
growth to take the place of the old timber by the time the latter is cut off, 
provided there is a conservative system of management to secure econ- 
omy in the use of the old timber and protection for the second growth. 
If the reckless waste that is now going on in lumbering, the slashing 
of second-growth forests for cord wood, and the forest fires continue, 
the exhaustion of the timber supply is merely a matter of time. If 
economic forest management is introduced in the Black Hills, there is 
no reason why the timber supply should not hold out an indefinite 
period. 

The object of forest management is to produce forest products in as 
short a time as possible. If it is possible to introduce a system by 
which lumber may be obtained in less than 150 years, and all classes of 
mine timbers in less than 100 years,* there can be no question of the 
profitable character of systematic forestry. 

The veteran forest is composed of four classes of trees: (1) Large 
trees suitable for lumber; (2) large trees suitable for mine timbers and 
cord wood; (3) scrubby and defective poles; (4) thrifty, straight, clear- 
boled trees not yet large enough for lumber. 

Under the present system the trees of the first class are removed by 
the first cutting, and if the area is cut over for mine timbers, some of 
the second class and all of the fourth class are taken down to 8 inches 
on the stump. The forest which remains is composed of scrubby and 
defective trees. Unless there happen to be patches of second growth 
on the area there will be no saw lumber until a new crop is established 
and grows to merchantable size, which will be about 150 years if the 
minimum size for saw logs remains the same as at present. If, on 
the other hand, the straight thrifty poles under 12 inches on the stump 
are left standing as reserves, there will be saw lumber on the area in 
50 to 100 years. The best results would be obtained if all timber 
19 geol, pt 5 7 
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except these thrifty poles were removed, for the reserves, which would 
average 20 to 40 per acre, would seed the ground to a new crop, and 
there would be no valueless defective trees to occupy the ground and 
hinder the development of the young growth. In order to make this 
proposition clearer the following half acre, near the head of Slate 
Greek, may be used as an example: 

Condition of half an acre of forest near the head of Slate Creek. 
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There are on this half acre 21 trees 14 inches and over in diameter 
suitable for logs and yielding 4,200 board feet; 12 straight thrifty trees 
12 inches and 19 under 12 inches in diameter, that are suitable for 
logging, and 23 trees suitable for cord wood and mine timbers. 

If all the trees are cut but the 19 thrifty poles and the ground is suc- 
cessfully seeded to pine, aud 15 trees are left as reserves, there will be 
in one hundred years not only a crop of trees suitable for mine props, 
but also about 3,000 feet of lumber. If all trees had been cut to the 
present limit allowed by law, 8 inches, it would require about one 
hundred and fifty years to produce a crop of lumber. 

PI. XXVI shows a forest of poles with scattered veterans, such as 
would result from this system of cutting. It may be said also that 
the reserved trees would be, as a rule, scattered, and that they would 
for the rest of their lives be exposed to the full influence of light and 
space, and would therefore grow more rapidly in diameter than if sur- 
rounded or overtopped by large trees. 

In many places there is not a sufficient demand for cord wood to 
warrant the removal of the scrubby trees. In such places the system 
could be carried out at present so far as to reserve the thrifty straight 
poles under 12 inches, but wherever it is possible to dispose of the 
material everything should be cut but the reserved trees and any small 
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growth which happens to be on the area. The reserved trees should be 
marked under the direction of the forest officer in charge of the reser- 
vation. If it should seem wise to manage certain lands for the produc- 
tion of mine timbers and cord wood a system of cutting similar to 
that above described might be adopted, with a lower size limit for the 
reserves, say 10 inches on the stump or under certain circumstances 8 
inches. 

PUBLIC SENTIMENT. 

The character of the investigation was such that the writer was 
brought into contact with a very large number of the residents of the 
Black Hills. Special point was made to talk with these men in regard 
to the question of the forest reservation and to learn their opinions 
about it. In nearly every case, as soon as people found that there is no 
intention to defraud them of their homes or privileges, to prevent farm- 
ing or prospecting, and that the prime object of the reservation is to 
prevent waste, to control the use of timber, and to protect public and 
private property from fires, there was an entire change of opinion, and a 
desire was expressed to aid in bringing about such a system. A system 
of management which will provide forest protection, and will not deprive 
the settler of his rights and privileges, will not be opposed by the peo- 
ple. Any system which cuts down the amount of tillable land in the 
ranches will be bitterly fought. Under the present system the ranches 
have been taken up as placer claims. As a rule, one man secures seven 
other names, and, each taking up 20 acres, a ranch of 160 acres is 
staked out. In this way long strips of agricultural land are taken by 
one man. If, under the new system, it is necessary for the rancher to 
obtain title to his land in 40-acre plots, it is manifest that the amount 
of tillable land on each ranch will be reduced. In such case the reser- 
vation will meet opposition from all ranchers. For the most part the 
lumbermen will not oppose the reservation, provided they can obtain 
timber for a reasonable stumpage price — say (1 on the stump— but 
they are desirous of having a settled system for obtaining timber. 
Miners will not oppose the reservation if prospecting is permitted and 
they are allowed timber for developing the mines. 

It may be said that nearly all the residents are in favor of protection 
against fire and of some control of cutting, and if the reservation does 
not deprive the ranchers of a part of their cultivable land it will not 
meet with serious opposition. 

DETAILED FOREST DESCRIPTIONS. 

For convenience in describing the forest the entire area was divided 
into regions and these subdivided into districts. Each region covers 
the area drained by some important stream. The districts were made 
to include as large an area as could be conveniently described, and are 
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much larger where the conditions are uniform, as on tne cut-over areas 
in the northern hills or the untouched regions in Wyoming, than where 
the conditions in each valley or canyon differ, as in the eastern central 
hills. The boundary lines of the districts are ridges and streams. 

BEAVER CREEK. 

Beaver Creek is formed by a number of branches, which head in the 
southeastern portion of the hills, and, uniting in the plains, empty into 
the Cheyenne Eiver. The north branches head among the quartzite 
ridges south of French Creek. Here the country is characterized by 
high ridges broken by narrow valleys, which have been cut out of the 
soft schists by the streams. The south branch heads in a nearly level 
country immediately south of Custer. It has at first a southern course, 
and, turning eastward at Rocks, meets the other branches below the 
timber. Cold Brook, which, together with Lame Johnny, is included 
in this section, rises in the same level country as South Beaver. It 
runs at first parallel with the latter aud below Bocks swings to the 
southeast and enters a deep canyon, which continues to within a few 
miles of Hot Springs. A short distance below Kocks these streams cut 
through the limestone. 

A larger portion of this district has been lumbered than any other 
in the southern hills. There are now but a few untouched bodies of 
timber and these are being rapidly cut. In the rugged mountains north 
of Kocks there is still considerable timber, which has been somewhat 
difficult of access and for this reason left till the present time. This 
timber averages 18 inches in diameter, and in the ravines and narrow 
valleys is tall and clear. On the ridges it is light and somewhat stunted. 
This forest has a density of 0.6. Fire has injured the old trees to a 
certain extent, but as a rule they have remained remarkably sound. 
This timber will average about 2,500 feet per acre. West of Mayo there 
is a body of timber, which is being cut by Bailey & Chapman, estimated 
at about 1,500,000 board feet. The forest which remains after lumbering 
is chiefly composed of scrubby and defective trees and such as were 
too small for lumber. It is estimated that there are about 10 cords per 
acre left on the cut-over lands. There are, however, occasional trees 
left which are now suitable for lumber. These trees are scattered, 
and over the whole area would not amount to over 5,000,000 board feet. 
In the lower part of the region, near the edge of the timber line, there 
are large open parks aud, on the flat limestone plateaus, extensive prai- 
ries. The forest in the canyons at the southern edge of the main body 
of timber is mostly young growth, about 40 years old. Here and there 
are straggling scrubby trees, but in most places even trees of this char- 
acter have been removed by the ranchers in the plains. 

There are approximately 104.9 square miles covered with timber in 
this section. It is estimated that the total yield in lumber is 23,000,000 
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board feet and in other timber 800,000 cords. The following measure- 
ments were taken in this district: 



Sample plots studied in Beaver Creek region. 
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a Removed by the lumbermen. 

The reproduction is locally very fine, especially west of Mayo. Near 
the parks and prairies, however, reproduction is slow. The average 
density of the whole forest is 0.4. The forest has suffered severely 
from fires. The trees are badly scarred at the butt, and the forest 
is rather broken and open, especially at the lower part of the region. 
In 1895 a great fire burned over a large area northwest of Mayo, kill- 
ing all the timber in its main track. There were severe fires south of 
Pringle in 1893 and 1894. 

Within the timber district there are 40 to 50 ranches, not counting 
those at the edge of the plains. The products are chiefly oats, potatoes, 
and hay. 

District No. 1. — Lame Johnny. 

Rock Chiefly quartzite and schist 

Soil On bottom lands a deep, strong loam; on slopes thin and 

stonv. 

Litter .» Thin. 

Humus 1 to 2 inches. 

Forest For the most part an open stand of rather scrnbby pine, about 

16 to 18 inches in diameter and 60 to 70 feet high, with a 

clear length of 20 to 25 feet, mixed with scattered second 

growth of inferior quality. 

Density 0.5. 

Reproduction At western part good ; near timber line very poor. 

Cutting Practically the entire district has been lumbered to supply 

Buffalo Gap.; all the best lumber removed. What remains 

is of inferior quality. 
Yield About 300 feet per acre; cord wood, 8 to 10 cords per acre. 
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Firk Large percentage of old trees injured by ancient fires. Fire 

.in 1896 destroyed a large tract of timber at western part 
of district. 
Transportation All timber accessible to existing roads. 

District No. 2.— Bakervllle. 

Bock Quartzite, quartz, schist. 

Soil As in preceding. 

Litter Thin. 

Humus 1 to 2 inches. 

Forest At western portion, in ravines, an original forest of pine about 

18 inches in diameter and 60 to 70 feet high, with a clear 
length of 25 to 35 feet. On ridges and slopes timber is 
lighter, abont 15 inches through on an average. At lower 
end of district the forest is composed of scrubby pine, left 
after lumbering the area, mixed with inferior second growth. 

Density At lower portion, 0.4 ; on western section, 0.6. 

Reproduction For most part poor. 

Cutting Lower portion practically all culled of merchantable saw 

lumber ; chiefly cut for Buffalo Gap. 

Yield About 2,500 feet per acre in untouched portion of the district ; 

elsewhere 100 to 300 feet per acre; cord wood, 8 to 10 cords 
per acre. 

Transportation Practically all timber accessible to existing roads. 

District No. 3. — Beaver Creek. 

Rock At upper portion granite, schist, and q uartz ; at lower portion 

limestone. 

Soil A fresh, deep, productive loam, except on steep slopes, where 

the soil is thin and stony. . 

Litter Medium in dense stands ; elsewhere soil grassed oyer. 

Humus 1 to 3 inches. 

Forest For the most part a broken stand of scrubby and defective or 

small trees remaining after cutting, mixed with patches of 
second growth about 40 years old; small tract of unlum- 
bered timber 16 to 18 inches in diameter on an average and 
60 to 70 feet high, with clear length of 20 to 30 feet. Aspen, 
birch, and willow occur in ravines. 

Density 0.5. 

Reproduction Above Mayo excellent ; at lower end extremely poor. 

Cutting All cut over, except southeast of Mayo, within last six years. 

Yield On untouched tract 2,500 board feet per acre ; elsewhere about 

300 feet per acre ; cord wood, about 10 to 15 cords per acre. 

Fire Large tract of cut-over land west of Mayo stripped by fire 

two years ago. 

District No. 4.— Antelope Springs Canyon. 

Rock Limestone. 

Soil Thin, calcareous clay on plateaus ; in bottoms rich earthy soil. 

Litter and Humus.. Soil mostly grassed over. 
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Forest Chiefly an irregular second growth of 40-year-old saplings ; 

formerly considerable merchantable timber in deep canyon, 
bnt has been mostly removed; some scrubby trees left; 
most flat ridges and plateaus open prairies; timber con- 
fined to ravines and canyons. 

Reproduction Poor. 

Cutting Nearly all saw lumber removed within last ten years. 

District No. 5. — Head Antelope Springs Greek. 

Rock Granite, schist, and quartz. 

Soil A fairly deep, productive loam ; on steep slopes thin and stony. 

Litter Medium. 

Humus 1 to 2 inches; near parks ground grassed over. 

Forest Chiefly rather scrubby trees, 16 to 18 inches in diameter and 

about 60 feet high, left after cutting the area for lumber; 
clear length about 20 to 30 feet. A small amount of 
untouched timber near Bailey & Chapman's mill. 

Density 0.5 to 0.6. 

Reproduction Moderate. 

Cutting Cut over for lumber during last six years. 

Yield 800 to 600 board feet per acre, left by lumbermen ; other mate- 
rial, about 10 cords per acre on an average. 

Fire Severe fire in 1895, which killed a large amount of timber in 

the northern portion. 

Transportation District well covered with roads; all timber accessible. 

PLEASANT VALLEY. 

This region embraces an area of 64.8 square miles. It comprises the 
drainage area of Bed Canyon Greek, which is dry during the greater 
part of the year. The head branches rise in schist formation near the 
head of French Greek, but the greater portion of the district is in lime- 
stone. The main branch runs through a broad, open valley, which 
would be very productive were it possible to secure water for irrigation. 
West of the valley there are broad, high, limestone plateaus, which in 
the southern portion have been stripped of their forest covering by 
severe fires. Below the point where the various branches come togeth er 
the stream enters a narrow canyon, called Bed Canyon, with steep 
slopes rising 300 to 400 feet on each side. 

At the head of Lightning Greek, one of the western branches of 
Pleasant Valley, there is a body of the finest timber in the southern 
hills. East and south of Lightning Creek there is almost no merchant- 
able timber left. There is said to be a small body left between Mayo 
and Pleasant Valley, but the greater portion of the lumber has been 
removed. What is left was considered at the time of cutting too small 
or scrubby for the mill. A large number of trees were left, however, 
which will make lumber, and doubtless the area will be again cut over 
when the timber becomes scarce farther north. It is estimated that 
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there are about 300 feet per acre left on the lumbered tracts. The lower 
part of the region is for the most part prairie and park land, and what 
timber occurs is only about 40 years old. The forest may be described 
in general as composed of rather scrubby trees 16 inches in diameter 
and about 60 feet high, broken by patches of second growth about 40 
years old. At the lower end the forest is confined to the slopes of the 
ravines and canyons, and the fiat limestone plateaus and ridges are 
prairies covered with a thick growth of grass. 

It is estimated that 6,632 acres will yield about 4,000 feet per acre, 
8,472 acres 1,000 feet per acre, and 26,368 acres 300 feet per acre. This 
makes the total yield of saw lumber about 40,000,000 board feet. The 
rest of the growing stock is placed at 400,000 cords. 

The density of the forest is low, on account of the naturally open 
condition and also on account of lumbering. The density is estimated 
as 0.5, not including the parks and prairies. 

The following sample plots were studied in this region : 

Sample plots studied in Pleasant Valley region. 
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There are, approximately, 41.2 square miles which have been lum- 
bered. This timber has been cut chiefly within the last six years. 
Keder & Tipton cut over a large section in the northern part of the 
district, and J. G. Merrick, who is now operating at the head of Light- 
ning Creek, lumbered in Pleasant Valley in 1895 and 1896. There is 
one other mill operating within the district, owned by Thomas Mullen, 
on Lightning Creek. 

There are within the region 15 to 20 ranches, of which 5 are deserted. 
These 5 ranches are situated between Fourmile and Eighteenmile, 
and were deserted on account of lack of water. At Fourmile there 
are two stamp mills, neither of which is running. Mining within this 
section is not extensive, and is chiefly confined to developing and 
assessment work. The southern portion of the district is used for 
grazing purposes. 
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District No. 6. 

Rock Chiefly limestone. 

Soil Calcareous clay. 

Humus and litter. . .Thin. 

Forest For the most part culled of merchantable saw lumber. What 

remains is chiefly rather scrubby, defective, or small trees 
about 15 inches in diameter, on an average. On many 
slopes a forest of poles about 12 to 16 inches in diameter, 
with an apparent age of about 150 years. At lower end 
the timber is very coarse, with a large amount of young 
sapling growth about 40 years old. 

Density 0. 5. 

Reproduction Good at upper portion ; poor near timber line. 

Cutting Greater part of the beat saw lumber removed within the last 

six years. 

Yield About 300 feet per acre ; other material, 8 to 10 cords per acre. 

District No. 7. — Lightning Greek. 

Rock At upper end granite and schist; at lower end chiefly lime- 
stone. 

Soil On bottom lands rich deep loam. 

Litter Thin. 

Humus Half inch. 

Forest At head of creek excellent original forest, with trees averaging 

20 inches in diameter and about 70 to 75 feet high, with long 
clear stems, mixed with considerable young growth, appar- 
ently about 50 years old. On southern portion a somewhat 
irregular forest of veterans, averaging 20 inches in diameter, 
of which a large percentage are defective, mixed with large 
poles, apparently about 160 years old, and saplings about 40 
years old. Northeastern section culled of merchantable 
timber. 

Density 0.5 to 0.6. 

Reproduction At head of creek excellent ; at southern end poor. 

Yield Head Lightning Creek, 4,000 feet per acre ; on other uncut 

land, 1,000 feet per acre; on cut-over land, about 300 feet 
per acre. Of other material, 10 to 15 cords per acre. 

Transportation Nearly all timber accessible to existing roads. 

District No. 8. — Leighton Creek. 

Rock Chiefly limestone. 

Soil Rather compact calcareous clay. 

Humus and litter . . .Large part of area grassed over. 

Forest In northern section a somewhat irregular forest of veterans, 

averaging about 20 inches in diameter, of which a large per- 
centage are defective, mixed with poles not yet large enough 
for lumber and saplings about 40 years old. At southern 
end the forest is chiefly composed of second-growth saplings, 
interrupted by large, open parks. 

Density 0.5 to 0.6, including large openings. 
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Reproduction Poor. 

Yield Id northern portion, 1,000 feet per acre; cord wood, 8 to 10 

cords per acre. 
Transportation Roads crossing the northwestern corner. Roads can without 

difficulty be built to reach the merchantable timber. 

District No. 9. — Red Canton. 

Rock Limestone. 

Forest Confined to ravines and canyons; flat ridges are grassed 

prairies; trees chiefly second growth, about 40 to 50 years 

old. 

HELL CANYON. 

This district drains the southwestern portion of the Black Hills, and 
includes within the timber limits an area of 81.8 square miles. The 
region is dry daring the greater part of the year. The northern por- 
tion of the district is characterized by limestone plateaus, broken by 
small swales, which form open grassy parks. Below the union of the 
various branches the main canyon begins with abrupt walls rising 400 
to 500 feet on each side. The canyon bottom is flat, several hundred 
feet wide, and covered with a dense growth of grass, making excellent 
grazing land. On each side of the canyon are high plateaus, broken by 
the ravines and gulches which run into the main gorge. The entire 
district is within the limestone formation. Within this district are 
included three branches, which meet Hell Canyon near the point where 
the stream cuts through the Elk Mountain Range. These branches are 
West Hell and Tepee canyons and Pass Greek. Like Hell Canyon, 
they are dry except for occasional springs near their headwaters. 

The lower part of the canyons are almost entirely devoid of tree vege- 
tation, except a few straggling specimens on the sides of some ravines. 
North of the point where the L. A. K. road crosses the canyon there 
is a solid body of timber which is broken only by narrow parks or 
occasional burnt, flat ridges. This forest consists of old trees, 18 to 20 
inches in diameter and of medium height, interspersed with smaller 
and younger trees about 12 to 14 inches in diameter. Within the can- 
yons and ravines the timber is very tall and clear and fairly sound. 
Below the L. A. K. road the timber is confined to the narrow ravines 
and canyons. The ridges are almost in every case bare and grassed 
over, and a few miles below the L. A. K. road the old timber practically 
runs out and the forest is composed of young saplings about 40 years 
old. East of Hell Canyon there is a considerable body of timber of 
merchantable character in the narrow ravines which drain directly into 
the main canyon and on the lower slopes skirting the parks. This 
timber has a yield of 1,000 to 1,500 feet per acre. There is a body of 
timber of similar character at the head of Tepee Canyon, and at the 
head of Pass Creek there is some merchantable timber within the nar- 
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row ravines. It is estimated that at the head of the canyon there are 
about 50,000 acres, with a yield of 1,000 feet of saw lumber per acre, 
and about 3,000 acres yielding 2,500 feet per acre. Besides this saw 
lumber there are a large number of young poles not yet large enough 
for lumber. It is estimated that the total standing crop of timber 
not classified as saw lumber is 800,000 cords. Within this region is 
included the Elk Mountain ridge, which is timbered to its base. On 
Elk Mountain itself the timber is about 15 inches in diameter on an 
average and about 50 feet high, mixed with second-growth saplings. 
The rest of the ridge is covered with scattered, scrubby trees. 

Sample plot* studied in and near Hell Canyon. 
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The reproduction in this region is rather poor, chiefly because it has 
been so badly burned that the ground is everywhere covered with a 
compact sod, which is a great hindrance to reforestation. The forest, 
however, is creeping outward, as is shown by the mass of young timber 
coming up on the slopes at the edge of the timber line. 

Probably a large portion of what is now prairie was once covered 
with trees, which have been destroyed by fire and prevented from return- 
ing on account of the condition of the soil and the recurring fires. 
If fires are kept out, doubtless much of the natural forest land will 
again be reseeded to pine. It is said there were severe fires in this 
section in 1888 and 1890. 

Stock raising is the only industry in this region. There are 11 
ranches in the entire timbered district. Agricultural land is very lim- 
ited, because of the lack of water. If it were possible to irrigate, crops 
could be raised on much of the land in the bottoms of the ravines and 
canyons. There has been no lumbering in this region on account of its 
distance from market. 
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District No. 10. — Pass Creek. 

Rock Limestone. 

Soil Rather compact calcareous clay. 

Humus and litter . ..Thin. Over most of district soil is grassed over. 

Forest At head of creek an irregular forest of old trees about 16 to 18 

inches in diameter. Many trees are rather scrubby. Best 
timber confined to narrow canyons. High flat ridges open 
and grassed over. In less rugged country, below Olsen's 
ranch, forest chiefly young sapling growth, about 40 to 50 
years old. On high ridges in southwestern part of district 
there is an open forest of scrubby old trees, about 15 inches 
in diameter, raized with second growth. 

Density At head of creek in forest limits, 0.5 ; below Olsen's, 0.3 to 0.4. 

Reproduction Poor, except at very head of creek, where it is moderate. 

Yield At head of creek, 1,000 to 1,500 board feet per acre. 

District No. 11. — Hell Canton. 

Rock Limestone. 

Son Dry, rather compact calcareous clay; mostly grassed over 

except at head of creek. 

Forest At northern end, a forest of poles 10 to 14 inches in diameter, 

mixed with old trees about 18 inches in diameter and in- 
terrupted by open parks. In the canyons of the central 
, portion, timber about 18 to 20 inches in diameter and about 
60 to 70 feet high, with stems clear about 30 feet. Many 
large open plots on flat ridges and on broad canyon bot- 
toms. Below Water Gulch, trees very scrubby and in large 
part saplings about 40 years old, confined to narrow ravines 
and slopes. Extreme southern section is prairie. 

Density In northern portion, 0.6 to 0.7; central portion, about 0.6; 

below Water Gulch, 0.4. This does not include prairies. 

Reproduction Poor. 

Yield In some of the side gulches in central portion, 2,500 feet per 

acre; elsewhere in old forest, 1,000 feet per acre. 

District No. 12. — Tepbe Canyon. 

Rock Limestone. 

Soil Dry, rather compact calcareous clay ; mostly covered with 

compact sod of grass. 

Forest At extreme head of creek the forest is similar in character to 

the central portion of Hell Canyon; below L. A. K. road 
composed chiefly of saplings about 40 years old, confined to 
slopes and narrow canyons. Greater part of district is open 
prairie. Elk Mountain is covered to its base with a fairly 
dense growth of timber about 15 inches in diameter, mixed 
with second growth of various ages. On ridges south of 
Elk Mountain timber is scattered and scrubby. 

Density 0.5 on Elk Mountain and head of Tepee; 0.4 below L. A. K. 

road. 

Reproduction Poor, except on top of Elk Mountain. 

Cutting Lumber and ties were cut on Elk Mountain when railroad 

was built to Billings, Wyoming. 

Yield At head of Tepee, 1,000 feet per, acre. 
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RED BIRD CREEK. 

This region comprises the district west of Hell Canyon and includes 
the area drained by Ked Bird or Hay Creek and the Buck Springs and 
Gillette canyons. The creek heads high in the Limestone Divide, at an 
elevation of nearly7,000 feet, and has a northerly course. The creeks are 
dry during most of the year, and usually such springs as are found 
scattered through the region are taken up by ranchers. The valleys 
and ravines are all open grassed parks, with soil rich enough to produce 
heavy crops if water could be obtained. At the head of the district 
there are some patches of spruce. The timber in this portion is small 
and chiefly a second growth. A few miles north of Preacher Springs 
there are found, mixed with the second-growth timber, old trees, which 
are usually badly scarred by fire and in many places are dying. 
There is often 25 to 30 per cent of the old timber already dead. It is, as 
a rule, short and full crowned, and appears like timber which has come 
up on a large burn and, in the second generation, has seeded up the 
area to a full crop df trees. The second growth has an apparent age of 
100 years and is 10 to 14 inches in diameter. In Gillette Canyon the 
timber is of somewhat better quality. Below Buck Springs the timber 
begins to run out and is confined to the slopes and canyons, nearly all 
flat plateaus being grassy prairies. The average density of the forest 
is 0.6. 

It is estimated that 100 square miles in this district are covered with 
timber. Of this, one-third will yield 1,000 feet per acre, and two- thirds 
500 feet per acre. The rest does not bear merchantable saw lumber, 
but the trees are large enough tor hewn timber. The total yield in saw 
lumber is estimated at about 34,000,000 board feet, and in other timber 
900,000 cords. There is at present no market for forest products. 

There are about 12 ranches in this district, including those which 
have been taken up during the present year. The ranchers own a con- 
siderable number of stock, which find excellent grazing throughout the 
district. 

District No. 13.— Gillette Canyon. 

Rock Limestone. 

Soil •. Calcareous clay ; rather compact ; dry. 

Humus and litter. . .Light. Large portion of area grassed over. 

Forest A mixture of old timber about 18 inches in diameter and 60 to 

70 feet high, with a clear length of 15 to 30 feet, and second- 
growth poles which have an apparent age of about 100 
years, and saplings about 40 years old. A large proportion 
of old trees show injury by fire at the butt. Many high 
flats open and covered with a thick sod of grass. At edge 
of timber line trees coarse and scrubby. 

Density 0.5 to 0.6. 

Reproduction Poor; best on north slopes. 

Deai> timber 5 to 10 per oent. 
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Fire Forest badly injured by old fires; one large mass of dead 

timber covering several hundred acres. 

Yield About 1,000 to 1,500 board feet per acre; other material, 10 to 

15 cords per acre. 

District No. 14.— Red Bird Greek. 

Rock Limestone for most part. 

Soil Calcareous clay, rather compact and dry. 

Humus and litter... In dense forest at upper end fairly thick. Ground at lower 

end mostly covered with grass. 

Forest At upper end of district chiefly second-growth poles about 12 

to 14 inches in diameter, mixed with scattered old timber 
about 18 inches in diameter, mostly full crowned and rather 
short bodied, interspersed with numerous parks. Old tim- 
ber severely injured by fire and consequently very defective. 
At lower end timber scattered and of inferior quality and 
about 75 per cent of trees burned at butt. At upper end 
large amount of aspen on burns ; at lower portion red cedar 
found on brakes. 

Density 0.6. 

Reproduction Poor. 

Dead timber About 10 per cent of old timber. 

Yield On better portions, 1,000 feet per acre ; elsewhere in old forest, 

500 feet per acre. Other material, 10 to 15 cords per acre. 

Transportation Road through entire district. Timber not difficult of access, 

but there is no market for it at present. 

District No. 15.— Preacher Springs. 

Rock Chiefly limestone. 

Soil Strong, compact, but rather dry clay. 

Humus and litter .. .Iu dense second-growth forest thick. 

Forest A forest of poles 12 to 14 inches in diameter, with a large 

number of old trees about 18 to 20 inches in diameter, inter- 
spersed with numerous parks. Small timber about 100 years 
old ; rather knotty. Old timber short bodied, broad crowned ; 
many trees fire scarred and defective. On burned areas much 
small aspen. 

Density 0.6. 

Reproduction Poor. 

Dead old timber . ..10 per cent. 

Yield About 1,000 feet per acre. Small trees, lOto 15 cords per acre. 

FRENCH CREEK. 

French Greek is formed by numerous small streams, which rise in a 
region where schist is the prevailing rock, and flow through a com- 
paratively level and rolling country, forming broad open parks, with 
rich, deep, productive soil. The various branches meet near the pres- 
ent site of Custer, and, a few miles below, the main stream enters a 
narrow valley, with high, rugged quartzite and granite ridges on each 
side. The region includes the southern slopes of the Harney Peak 
Kange. This is a very rugged mountainous section, with broken 
granite ridges and divides, separated by rich, narrow valleys, where 
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the streams have eroded the easily disintegrated schist. The region 
becomes contracted at the lower part, where the stream flows through 
a deep gorge, with steep, abrupt slopes on each side. The bottom of 
the canyon forms a flat, several hundred feet in width, with rich soil 
in some places, and elsewhere covered with coarse gravel and rocks 
washed down by the stream. 

The ridges are granite and quartzite, and the steep slopes are covered 
with angular rocks and coarse gravel. The stream is intermittent 
and there are frequent stretches of slack water. 

This region was formerly covered with a fine forest of old timber 
about 20 inches in diameter and 75 to 80 feet in height. It was inter- 
rupted by the large Custer Prairie and the numerous parks which fol- 
low the streams. The timber was easily accessible in the comparatively 
flat country, and when the railroad was built a ready market was 
found, so that lumbering has formed one of the chief industries of the 
region. The greater part of the western section of the French Greek 
region has already been cut over for saw lumber. There still remains 
a body of fine timber at the very heads of the streams which form the 
main creek. Sawmills are pushing into this region as rapidly as pos- 
sible, and would have cut it out still more were it not for the long 
distance which the lumber has to be hauled. There are here about 
10,000 acres still untouched, with an estimated yield of 4,000 feet of 
saw lumber per acre. 

There is a good body of timber at the head of Willow and Bismarck 
creeks at the foot of the divide south of Sylvan Lake, but most of the 
saw timber has been removed from the lower part of the creeks, except 
a small body which is being sawed into lumber by Bower & Clark, 
and small patches preserved on mineral claims. The forest has not 
been much cut for mine props, nor has green timber been cut for cord 
wood to any great extent. The forest has merely been thinned heavily, 
and not stripped, except in a few places where shingle mills have 
operated. The forest after lumbering is composed of large, defective, 
scrubby trees and small trees not large enough for saw lumber. There 
are usually as many trees left as have been taken, and often two and 
even three times as many. On an average there are in this region 
10 to 15 cords of wood per acre left on the ground after cutting, not 
counting what is left in the tops. Of this a large amount could be 
used for mine props were there a market for such. There are, on an 
average, 8 to 10 trees per acre suitable for 11 -inch flats and 15 which 
could be used for lagging. Much of the timber near Sylvan Lake is 
light — about 8 to 12 inches in diameter — but the forest is dense, and, if 
protected, will in time form excellent lumber. 

One of the most noticeable features of this forest is the excellent 
reproduction. There are many places, especially near Custer Prairie, 
where the ground has become grassed over and the reproduction is 
poor, but as a rule the young growth springs up readily and in dense 
thickets. The young growth on Willow Creek is particularly good. 
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At high elevations and in moist ravines spruce of rather small size, 
aspen, and white birch are very abundant. 

Below Custer Prairie, where the main canyon begins, the timber has 
not been so much cut. Considerable bodies have been held by owners 
of claims, but at present much of this is being sold to lumbermen. 
There is still a large amount of heavy timber in the ravines back in 
the mountains, and below the point where the road leaves the creek 
there is a large body of timber in the main canyon. The old timber 
averages 20 inches in diameter and is 75 to 80 feet in height, with a 
clear length of about one half the length of the tree. This old timber 
is found in the gulches and at the heads of the side ravines. In places 
it runs well up on the slopes, and in some cases even to the top of the 
divide. On Lower French Creek the old timber is scattered along the 
canyon bottom and has a density of about 0.5. The density of the whole 
Lower French Creek region is fully 0.6. The region has at different 
periods been badly injured by fire, especially on the slopes and ridges, 
but the old timber in the bottoms of the canyon has escaped to a large 
degree. The timber on the slopes is light, having a diameter of about 
12 to 14 inches on the stump. It is badly fire scarred, and is of 
extremely slow growth. This small timber is tall and clear boled, and 
would make excellent mine props. There are occasional patches of 
old trees at the heads of the various ravines, but they are usually 
defective on account of the severe tires. PI. XXII, J., gives a good 
idea of this forest. In the canyon there is a thick jungle of birch, 
aspen, and willow, and at the lower end ironwood, elm, and oak, 
besides such shrubs as nine-bark, elder, dogwood, etc. 

The following valuation surveys were taken in different parts of the 
region and furnish a more distinct picture of the forest than can be 
given in words : 

Sample plots studied in French Creek region. 
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Sample plots studied in French Creek region — Continued. 
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It is estimated that there are, altogether, 40,000,000 feet of merchant- 
able timber at the head of French Greek, 6,000,000 feet at the heads of 
Willow and Bismarck creeks, 8,000,000 feet on Lower French Creek, and 
8,000,000 feet scattered over the divides and in spots left by the lum- 
bermen. This makes a total of 62,000,000 feet, of which 75 per cent is 
accessible. There is a total of abont 900,000 cords of standing wood 
besides this amount. 

As elsewhere in the Black Hills, the forest shows the effect of old 
fires. This is particularly the case on Lower French Creek, where the 
ridges everywhere are covered with fire-scarred trees. The presence 
of the large number of parks and the prairie, and the wounds at the 
foot of the trees, are evidences of the great damage by ancient fires. 
The bodies of second growth, on the divide near Sylvan Lake and on 
Willow Creek, bear witness to the same fact. The actual injury to the 
timber has been very great, and probably fully 30 per cent of the trees 
now standing have received some injury by fire. Of recent fires, that 
which occurred in 1896 has done the most damage. It burned over 
several hundred acres south of the creek and west of the Beilmore 
ranch. This fire killed every tree in its path. 

It is estimated that 62 square miles of the French Creek district has 
been cut over for lumber. This work has been done by a number of 
sawmills, which have moved from one place to another as fast as the 
timber was cut and sawed. The chief lumber operators have been Odo 
Beder, J. F. Durst, A. Gates, Lee Shepherd, M. J. Bailey, E. C. Chap- 
man, M. A. Tipton, John Bostwick, Bower & Clark, Thomas Mullen, 
O. H. Merrick, C. E. Boyden, E. D. Greathouse, and A. Kice. There 
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are at present 6 sawmills in operation within the French Creek district — 
J. F. Durst and A. Gates, on Lower French Creek; Odo Reder, at the 
head of the Middle Fork; John Bostwick, at Custer; Bower & Clark, 
on Willow Creek, and Lee. Shepherd, southeast of Custer. Ties were 
cut for the railroad at the time it was built, but the larger amount of 
lumber has been cut since that time. 

The industries of the region are mining, lumbering, farming, and 
stock raising. Compared with the northern hills, mining can not be 
said to be an important industry in this section. There are many men 
living within the district who spend their time prospecting, and 
throughout the region are seen test pits and quartz blow-outs, but the 
mines which are actually operated further than doing merely the 
annual assessment work are few. There are several mica mines, of 
which one is being worked; and there is one dredge placer mine west 
of Custer. 

Throughout the western portion of the French Creek district there 
are numerous ranches scattered along the parks through which the 
branches of the creek flow. The soil is a rich loam and is exceedingly 
productive, and much of the land now used for grazing would be very 
productive were it possible to secure water for irrigation. There are 
between 25 and 30 ranches within the district. The chief products are 
oats, potatoes, and hay. 

There is a considerable amount of stock, which ranges over Custer 
Prairie and through the open forests in that vicinity. This stock is 
owned mostly by ranchers, and, comparatively speaking, stock raising 
can scarcely be called an industry of any importance in this district. 

District No. 16. — Head of French Creek. 

Rock ! Granite, schist, quartz. 

Soil Fairly deep loam on bottom lands ; on slopes, gravel. 

Humus One-half inch. Considerable areas grassed over. 

Forest At extreme western end, an nnlumbered forest of veterans, 

averaging 20 inches in diameter and 70 to 80 feet high, with 
a clear length of about 25 to 35 feet, mixed with second- 
growth low poles about 50 to 60 years old. At eastern end, 
best lumber removed. 

Density 0.5 to 0.6. 

Reproduction Very good except near parks. 

Dead timber 3 to 5 per cent. 

Cutting Entire area culled of choice saw logs, except at extreme 

western end. Two mills in operation. 

Yield In original forest, 4,000 feet per acre ; elsewhere, 300 to 500 

feet per acre. Cord wood, 10 to 15 cords per acre. 

Transportation District well cut up with roads. 

District No. 17. 

Rock Quartzite, schist, quartz. 

Soil Rich loam on bottom lands ; on slopes, thin and stony. 

Humus and litter... Thin. 
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Forest Veteran forest of pine reaching a maximum diameter of 2$ 

feet, but for most part culled of choice merchantable timber ; 
some untouched forest at southern extremity of district in 
ravines ; on ridges timber light and in many places scrnbby. 

Density 0.6. 

Reproduction Very good. 

Cutting 75 per cent saw lumber removed ; 2 mills in operation. 

Yield In untouched timber, 2,500 feet per acre ; elsewhere, 100 to 

500 feet; cord wood, 10 to % 15 cords per acres. 

Fire Trees badly scarred by old fires. Large area burned in 1896 

and all timber killed in track of iire. 

Transportation Good system of roads. 

District No. 18. — Lower French Greek. 

Rock Quartzite, granite, schist, quartz. 

Soil On slopes, stony and thin ; in ravines, rich loam. 

Humus and litter . . Thin on slopes ; heavy within canyon. 

Forest In canyon, a body of heavy timber averaging 20 to 22 inches 

in diameter, 75 to 80 feet high, with clear stems of 25 to 40 
feet; on slopes, forest of poles 10 to 14 inches through* 
with long clear boles, mixed with scattered unsound vet- 
erans; some aspen and birch in canyon, and at lower end 
oak, elm, ironwood, and shrubs. 

Density 0.6. 

Reproduction Fair. 

Dead timber 3 to 5 per cent. 

Cutting At upper end of canyon saw lumber removed by Durst, at 

central portion by Gates ; 75 per cent of saw lumber out. 

Yield In best portions, 5,000 feet per acre; at upper end, 3,000 to 

4,000 feet per acre : of cord wood, 10 to 15 cords per acre. 

Transportation Large part of timber very difficult of access. 

District No. 19. — Willow Creek. 

Rock Granite, schist, quartz. 

Soil On steep slopes, stony; on ravine bottoms, fresh productive 

loam. 

Humus Half inch. 

Forest Greater part of the area culled of best timber. What remains 

is scrubby or defective trees, about 18 to 20 inches in diam- 
eter, mixed with second growth of various age. At head of 
Willow and Bismarck is a body of untouched timber 20 to 22 
inches in diameter, 70 to 80 feet high, with a clear length of 
25 to 35 feet. Aspen and birch are abundant inmost places, 
and in narrow valleys, and at high elevations small spruce 
is found in considerable quantities. 

Density 0.5. 

Reproduction Very good, except near open parks. 

Fire Large trees severely injured by old fires. Not less than 50 

to 75 per cent of old trees show injury at butt. 

Cutting Fully 75 per cent saw lumber cut in lower portion of district. 

Yield At head of Willow and Bismarck creeks, 4,000 to 5,000 feet per 

acre ; elsewhere, 200 to 300 feet per acre ; cord wood, 10 to 
12 cords per acre. 
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SQUAW CREEK. 

This region comprises the watershed of three streams, Squaw, Little 
Squaw, and Spokane creeks, which together form the south fork of 
Battle Greek, meeting the north fork near Hermosa. These branches 
head at an elevation of 5,000 to 5,500 feet above sea level and have a 
fall of about 1,000 feet before emerging from the timber. The geolog- 
ical formation is partly granite and schist and partly quartzite. The 
slopes of the ridges are in many cases steep, often precipitous, and the 
soil is thin and covered with angular stones. Within the canyons and 
on the bottom lands and the lower gradual slopes the soil is fairly 
deep and fresh. It is a loam, mixed with sand or clay according as 
the formation is a granite or quartzite, or is schistose. Within the 
timbered portion of the region the valleys are narrow and do not 
open out until the point is reached where the timber disappears. 
The entire region comprises an area of 41 square miles and is almost 
entirely covered with forest. There are openings where the ranchers 
have cleared the land, and near the edge of the timber there are the 
characteristic parks and prairies. Elsewhere the area is covered with 
a solid body of timber varying in density, size, and quality. The 
region Las been encroached upon by lumbermen comparatively little 
until recently. Along the creeks and on the bottoms of the valleys 
and ravines and on protected flats the timber is large, on an aver- 
age about 20 inches in diameter, with a maximum diameter of 3 feet. 
The old timber is tall, with a height of 70 to 90 feet, with long clear 
boles, but is apt to be unsound. There are many trees about 160 years 
old, dating from the fire already mentioned several times. The old 
veteran trees are everywhere scarred by this fire, and doubtless in 
many cases the present unsound condition of the timber is due to severe 
burning. On the slopes and ridges the timber is light, averaging about 
10 to 14 inches in diameter. In many places there are old veterans 
scattered among this younger crop, but they are usually unsound. 
This crop of poles is fairly dense, but, unfortunately, from the exposed 
situations on the slopes, the trees have been much injured by fires. In 
some cases the trees may heal over the wounds, but probably in the 
majority of cases they will become unsound. The total density of the 
forest is about 0.5. 

Within the valleys and canyons there is a considerable amount of 
aspen of small size, which has come up after fires, and in the deep nar- 
row ravines at the higher elevations, especially on Little Squaw Creek, 
there are numerous small spruces. Where the spruce runs out, burr 
oak begins, and along the bottoms of the ravines at the lower elevations 
there is a very large amount of small oak sprouts. There are occa- 
sional oaks 18 inches in diameter, but they are in all cases short and 
scrubby and the wood is said to be of inferior quality. Sometimes a 
tree is found large enough for one saw log. PL XXI shows a canyon 
bottom with a characteristic growth of aspen and a few young pine 
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and oak sprouts. There are, besides the trees just mentioned, white 
birch, ironwood, and box elder. Among the shrubs which grow within 
this region are hazel, dogwood, nine-bark, Spiraea, snowberry, bearberry, 
wild rose, Shepherdia, and various Leguminosse and other herbaceous 
plants which are found throughout pine forests. The second-growth 
timber is exceedingly free from undergrowth. The forest within this 
region reproduces itself with -remarkable vigor, but on some ridges and 
hillsides, where the tires have been most severe and the soil is grassed 
over, the reproduction is poor. 

The entire area has been severely burned. Most of the fires, how- 
ever, date back many years, and the injury by recent fires is compara- 
tively small. Fires of considerable extent burned over this region in 
1888, 1889, and 1893. The direct injury by these recent fires has been 
chiefly confined to the destruction of young growth. 

From the fact that a large portion of this area is rather inaccessible, 
the lumbermen have until lately cut but little timber. Near Spokane 
a sawmill owned by Cyrus Cole cut over a large area twelve years ago. 
In this same section the Bazeltine sawmill is now operating. Between 
Spokane and Little Squaw creeks there is a mill owned by Mr. Adams 
which is being worked irregularly, and there is a small water mill at 
Otis. The largest mill within the region is that owned by Mr. Boydeu, 
near the head of Squaw Creek. This mill manufactures about 500,000 
feet of lumber per annum. Altogether 9 square miles have been lum- 
bered over in this region. 

A number of sample plots were measured in this region and the 
measurements are given below : 

Sample plots studied in Squaw Creek region. 
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It is estimated that there are 1,900 acres with a yield of 6,000 feet 
of lumber per acre, 1,150 acres yielding 5,000 feet, and the rest 1,000 feet. 
Besides this amount there are about 10 to 15 cords per acre, and of 
this a large part may be used for props. The total stand of the whole 



118 FOREST RESERVES. 

region is estimated at 56,000,000 board feet of lumber and 400,000 cords 
of other timber. 

The industries of the region are lumbering, mining, and agriculture. 
There are altogether 20 to 25 ranches scattered along the creeks. All 
rich bottom land is capable of cultivation and is exceedingly produc- 
tive, but is for the most part in narrow strips and is at present covered 
with a more or less dense growth of tiqiber and brush* Most of the 
mining is in the northern portion, near Bismuth and Spokane. There 
is a stamp mill at each place, but not now in operation. The forest is 
so dense that there is not much pasturage, and stock raising is confined 
to a few head of cattle or horses owned by the ranchers. 

District No. 20.— Squaw Creek. 

Rock Granite, schist, and quartzite. 

Soil In bottoms, a fresn productive loam; on slopes, stony and 

gravelly. 

Litter Medium. 

Humus 1 to 2 inches. 

Forest In ravines and canyons, a body of heavy timber reaching 

a diameter of 3 feet and a height of 90 feet, with long clear 
stems ; on slopes and ridges, a forest of high poles 10 to 15 
inches through and over 100 years old. Oak, aspen, birch, 
iron wood, etc., are abundant in ravines. 

Density 0.6. 

Reproduction Good for pine, except in narrow canyons and near timber line. 

Dead timber About 4 to 5 per cent. 

Cutting Two sawmills being operated— one at Otis, owned by Clason, 

the other at western end, owned by C. £. Boyden. About 
these mills the forest has been culled of merchantable saw 
timber. Density of forest not much affected. 

Fire On ridges about 50 per cent of trees injured by old tires. 

Severe surface fires occurred in 1889 and 1893. 

Yield In ravines, 5,000 feet per acre; elsewhere, 500 to 1,000 feet 

* per acre. Other timber, 10 to 15 cords per acre. 

Transportation. . ..One road through district. Nearly all timber accessible. 

District No. 21. — Little Squaw Creek. 

Rock Granite, schist, and quartzite. 

Soil On bottom lands, sandy loam ; on slopes and ridges, gravel; 

hillsides very stony. 

Litter Good. 

Humus 1 to 2 inches. 

Forest In ravines an original forest of pine averaging 20 to 24 inches 

in diameter and 70 to 80 feet high, with a clear length of 25 
to 30 feet ; on ridges and slopes, timber about 15 inches in 
diameter, on an average, and in large part about 160 years 
old, mixed with younger poles 10 to 14 inches in diameter. 
In narrow canyons is found some small spruce, and below 
5,000 feet elevation small scrubby oaks. 

Density 0.6 to 0.7. 

Reproduction Excellent in small openings. 

Dead timber About 5 per cent. * 

Cutting Very light cutting near ranches, for local uses. 
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Fire Many trees badly scarred by old fires. Large tract cleared on 

ridges by fire ten years ago and again four years ago. 
Yield On upper portion, 3,000 feet per acre; within small area in 

main valley, 5,000 feet per acre. Of defective, small, and 

scrubby trees, 10 to 15 cords per acre. 
Transportation Road through western portion of district. Timber in lower 

part of oreek at present rather difficult of access. 

District No. 22. — Spokane Greek. 

Rock Granite, schist, and quartzite. 

Soil On bottom lands, a fresh sandy loam ; on ridges and steep 

slopes, stony and thin. 

Litter Excellent. 

Humus 1 to 2 inches. 

Forest At lower portion of district an open stand of rather scrubby 

pine, about 18 inches in diameter and 60 to 70 feet high, 
with a clear length of 15 to 25 feet ; at upper part timber 
is denser, taller, and has a longer clear length. In ravines 
oak, as large as 20 inches, elm, and iron wood, are common. 

Density 0.5 to 0.6. 

Reproduction Near Sp6kane very poor; at upper part of district excellent. 

Cutting Greater part of district has been out over for lumber. First 

out ten to twelve years ago by Cyrus Cole. Now being 
lumbered by Hazeltine Brothers and the Adams mill. 

Yield About 500 to 1,000 feet per acre. Of cord wood, 8 to 10 cords 

per acre. 

Transportation Road through entire district. 

BATTLE CREEK. 

This district comprises the region drained by the main or north fork 
of Battle Greek, and includes within the timber limits an area of 68.7 
square miles. The southern branches of the creek drain the eastern 
slopes of the Harney Peak Range, and head among the rugged, precipi- 
tous mountains of that region. They flow through deep canyons among 
the rough, serrated granite walls and cliffs, which tower 500 to 800 feet 
on each side, forming the most rugged, impenetrable part of the hills. 
These narrow canyons are often choked with a jungle of spruce, aspen, 
birch, and willow, which in many places have been burned and later 
blown down, making exploration slow and arduous. 

The northern branches, Tepee and Foster creeks, head in a more level 
country, where the schist predominates. The region is well watered, 
and in the bottom lands the soil is a rich sandy loam. On the high 
plateaus and ravines the soil is a coarse gravel. 

There is in this region a large amount of old timber of excellent qual- 
ity. In the rugged country at the heads of the streams the large tim- 
ber is confined to the bottoms of the canyons. Here trees as large as 
36 inches in diameter are found with beautiful long, clear stems, and 
apparently perfectly sound. On the high slopes of Harney Peak there 
is a dense growth of young poles, probably about 60 years old. The 
old forest at the headwaters of the streams is in many places broken by 
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fire. The illustration, PI. XXX, shows the character of the forest in 
the ravines. There is a large amount of lighter and younger timber, 
estimated to be about 150 years old, on the road from Custer to Key- 
stone, farther east. The trees are 14 to 18 inches in diameter, and are 
estimated to have a yield of 3,000 feet of saw lumber per acre, besides 
a large amount of timber suitable for props. On the high flats toward 
Keystone the timber is older and would yield probably 1,000 feet more 
of saw lumber per acre. 

One of the heaviest bodies of timber lies between Keystone and Hill 
City. The trees average about 22 inches in diameter, and are estimated 
to be 80 to 90 feet high, with a clear length of 30 to 40 feet. This tim- 
ber would in places yield 10,000 to 15,000 feet per acre. Large trees 
are found on the slopes, and at a relative altitude of 400 feet yield in 
places 4,000 feet per acre. For the most part the trees are much lighter 
on the higher slopes, and on the ridges toward Harney Peak are stunted 
and scrubby. 

On Tepee and Foster creeks and on the road from Bockerville to 
Hill City there are bodies of timber having a yield of about 4,000 feet 
per acre. At the very head and on the lower part of Tepee Creek the 
saw lumber has been removed. There has also been a large amount cat 
in the immediate vicinity of Keystone. East of Harney the forest is 
composed chiefly of scrubby, defective trees, with some second growth, 
which is too small for lumber. The forest is open and broken by small 
prairies and parks. The average density in this whole region is about 
0.6, including the various openings within the forest. The reproduc- 
tion is for the most part very good, but in the bottoms of the canyons 
and on the grassy hills and parks at the edge of the timber it is 
exceedingly slow. 

Besides the pine, which covers the greater part of the area, spruce is 
found at high elevations and in deep, cool, moist canyons, but is nowhere 
of merchantable size. Aspen and birch are very abundant on burnt 
areas, especially at the heads of the streams. In the lower sections the 
ravines are filled with oak, elm, ironwood, and willow, with some aspen 
and birch, and such shrubs as hazel, dogwood, nine-bark, elder, choke- 
cherry, etc. Oak attains a diameter of nearly 1J feet in this section 
and is sometimes tall enough for one saw log. Most of the oaks are 
sprouts, probably from old fires. Elm was also found over a foot in 
diameter. 
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The following sample plots serve to present more clearly the condition 
of the forest: 

Sample plots studied in Battle Creek region. 
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It is estimated that there are 17,088 acres covered with pine yielding 
4,000 feet per acre, 1,600 acres with 7,000 feet per acre, 4,800 acres with 
2,500 to 3,000 feet per acre, and 7,936 acres with only scattered timber 
which yield a total of 4,000,000 feet. The estimated stand for the whole 
region is 98,000,000 feet of lumber and 700,000 cords of wood, not includ- 
ing tops. Of the total amount of timber standing in this region it is 
estimated that 90 per cent is accessible. 

While the entire forest shows the effect of fires, especially on the 
ridges, the greatest damage has been done on Iron Creek. This region 
is said to have been burned ten years ago. In 1893 a most disastrous 
fire swept over the same district, destroying a large amount of timber 
and nearly all the growth which had come up after the preceding (ire. 
The rough section on the eastern slopes of Harney Peak has been burned 
at different times, but the timber in the deep canyons has for the most 
part escaped serious injury. 

There are approximately 12.4 square miles in this region which have 
been cut over for lumber. The first cutting was in about 1889, by 
Gyrus Cole. The lower part of Tepee Creek is said to have been cut 
in 1891 by Beardshear, and the district at the head of the creek was 
cut for the mill now owned and operated by J. C. Carter, of Rockerville. 
There is one other mill in operation, owned by Theo. Beder, which is 
situated about 2 miles west of Keystone. The timber to supply the 
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mines at Keystone has been for the most part taken from the district 
directly south of the town. 

Mining is the chief industry of the region, and near Keystone is 
found one of the most important mineral belts in the central hills. 
Here the Holy Terror and Keystone mines employ a large number of 
men, both in connection with the mines and in the forest, manufac- 
turing lumber and props and cutting cord wood. At Wealthy there is 
a stamp mill in operation, and at Glendale, Bismuth, and Keystone 
there are mills which at present are idle. Much of the country between 
Bismuth and Bockerville is said to be taken up in mineral claims, 
doubtless some of which were located for the purpose of defrauding 
the Government of the timber. Throughout the section near Key- 
stone miners are busily engaged in prospecting and developing mines 
already discovered. The Etta tin mine is situated near Keystone, but 
at present no work is being done. 

There are many places where enough land is found to make ranching 
profitable. These places are usually at the junction of two streams, 
where the valley opens out into broad parks. There are between 45 
and 50 ranches in the whole region. 

District No. 23.— Iron Greek. 

Rock Mostly granite and schist. 

Soil Fresh porous sandy loam or gravel ; slopes stony. 

Litter Medium. 

Humus Half inch ; on ridges badly burned. 

Forest In ravines a heavy growth of old timber, which reaches a 

diameter of 30 inches and a height of 90 feet, and has an 
average clear length of 25 to 30 feet. On broad flat ridges 
chiefly a fairly dense forest of large poles, abont 160 years 
old and 14 to 16 inches in diameter, mixed with young trees 
too small for lumber. Within canyon small spruce, birch, 
and willow are found 

Density 0.6. 

Reproduction Good. 

Dead timber About 6 per cent. 

Cutting A small amount cut near Bismuth by Cyrus Cole, six to eight 

years ago. 

Fire Evidences of old fires through the entire district. Large tract 

south of creek burned ten years ago and again four years ago. 

Yield In many canyons 8,000 to 10,000 per acre ; over whole uncut 

area 3,000 to 5,000 feet per acre. Other material would 
average 12 to 15 cords per acre. 

Transportation All timber in the lower part of the district easily accessible. 

In the western portion there are no roads and the timber is 
difficult of access. 

District No. 24. — Grizzly Gulch. 

Rock «... Mostly granite and schist. 

Soil Gravel, and in some ravines sandy and clayey loam. 

Litter Thick. 

Humus One- third inch except on steep slopes and 6tony ridges. 
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Forest In western portion mostly a second growth about 60 to 80 

years old with a fair density. In the eastern portion the 
canyon bottoms are covered with old timber averaging 20 
to 22 inches in diameter and 70 to 80 feet high. On the 
slopes the timber averages 16 to 18 inches. Small sprure, 
aspen, white birch, and willow are abundant in canyons. 
At low elevations oak 1 to 2 feet through, elm 1 to 1£ feet, 
ironwood, choke and pin cherry, hazel, nine-bark, snow- 
berry, service berry, and Shepherdia occur in ravines. 

Density ^ . .0.5 to 0.6. 

Reproduction Good. 

Dead timber 5 to 10 per cent. 

Cutting Lumber has been cut near the Etta mine and near Theo. 

Reder's sawmill ; mine props and cord wood on the Custer 
road. 

Fire Old timber is badly scarred by ancient fires, but has remained 

pretty sound. Several large burnt tracts about halfway 
between Etta and Harney Peak. 

Yield In a small section between Keystone and Hill City, 10,000 to 

15,000 feet per acre. Most old timber yields about 4,000 
feet, and cut-over land 300 to 500 feet per acre. Of other 
material the yield is 10 to 15 cords per acre. 

Transportation There are roads in the eastern portion, but in the western sec- 
tion the timber is difficult of access. 

District No. 25.— Glendale. 

Rock Granite and schist with some quartz. 

Soil On ravine bottoms partly a rich clayey loam and partly gravel ; 

on steep slopes thin and stony. 

Litter On bottom lands thick ; on slopes and ridges scanty. 

Humus One-half inch. 

Forest West of Glendale, veteran forest of pine about 20 inches in 

diameter and 75 feet high, broken by patches of poles about 
100 years old and 10 to 14 inches in diameter. The old 
timber has an average clear length of 20 to 30 feet and is 
fairly sound. East of Glendale an open forest of defective 
trees about 16 inches in diameter and of second-growth poles 
broken by numerous parks. In ravines are found small oak, 
ironwood, birch, aspen, willow, hazel, dogwood, nine-bark, 
etc. 

Density 0.6. 

Reproduction Excellent, except on canyon bottoms and near parks. 

Dead timber 5 per cent. 

Cutting Severe cutting near Keystone for lumber, props, and cord 

wood. Near the edge of timber line forest has been culled 
for cord wood by ranchers. 

Yield In the old forest, about 4,000 feet per acre. On the whole 

area, about 10 to 12 cords per acre of small or defective 
trees. 

Transportation Roads in all parts of the district. Practically all timber 

accessible. 

District No. 26. — Pine Creek. 

Rock Chiefly granite, schist, and quartz. 

Soil In ravines, a fresh, fairly deep, sandy or clayey loam or a 

gravel ; on slopes, thin and stony. 
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Litter Fairly good. 

Humus One- third inch. 

Forest In eastern forest, a veteran forest averaging 20 to 24 inches in 

diameter and 80 to 90 feet high, with many trees 30 to 32 
inches in diameter. There are numerous patches of timber 
abont 100 years old and 10 to 14 inches in diameter. Near 
Harney Peak, chiefly a second growth about 60 years old. 
In the eastern section the forest has been cut over and is 
now composed of small or defective trees. In canyons and 
at high elevations small spruce is abundant, and aspen, 
white birch, oak, elm, and willow are fonnd. 

Density 0.5. 

Re production Good . 

Dead timber 5 to 10 per cent. 

Cutting The larger part of the merchantable timber has been removed 

in the western section by the Harney Peak Mining Com- 
pany. 

Yield The heaviest timber yields 10,000 to 15,000 feet per acre ; the 

greater portion of the district abont 4,000 feet per acre. 
The scrubby and small trees will yield about 8 to 10 cords 
per acre. 

Transportation A large part of the best timber is difficult to take oat. 

District No. 27. — Buckeye Creek. 

Rock Chiefly schistose. 

Soil On moderate slopes and bottom lands a fresh, strong, fairly 

deep clayey loam. 

Litter Thick. 

Humus One-third inch. 

Forest A virgin forest of pine, averaging 20 inches in diameter and 

75 to 80 feet high, with an average clear length of about 25 
feet, mixed with patches and individual specimens of second 
growth about 12 to 14 inches in diameter. On rich depres- 
sions aspen, birch, willow, etc., are abundant. On ridges 
and slopes, trees about 16 inches in diameter and 60 to 70 
feet high. 

Density 0.6. 

Reproduction Medium. 

Dead timber About 4 per cent. 

Cutting At extreme western portion culled for lumber by the Harney 

Peak Mining Company. 

Fire Forest broken and trees injured by ancient fires. Recent fires 

have done less injury. 

Yield In virgin forest, about 4,000 feet per acre. Over whole area, 

about 10 to 12 cords per acre of timber unfit for lumber. 

Transportation Practically all timber accessible to the Hill City- Keystone 

road or Hill City-Rockerville road. 

District No. 28.— Keystone. 

Rock Chiefly granite, schist, and quartz. 

Soil On bottom lands clayey loam and gravel ; on slopes and ridges 

mostly gravel. 

Litter Heavy in ravines ; thin on ridges and steep slopes. 

Humus Two-thirds inch. 
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Forest Old stand of pine, averaging 18 to 20 inches in diameter and 

70 to 80 feet high, with numerous groups of second growth 
about 10 to 14 inches in diameter. On bottom lands oaks 
are found as large as 18 inches in diameter and 40 feet high 
and elm 12 to 18 inches in diameter. Ironwood, box elder, 
aspen, birch, and shrubs are abundant. 

Density 0.5. 

Reproduction Good. 

Cutting Near Keystone the forest has been heavily thinned to supply 

the town with mine timbers and fuel. 

Fire A large percentage of the trees show effect of old fires. 

Many trees unsound. 

Dead timber 5 per cent. 

Yield On uncut tracts, 4,000 feet per acre. On lumbered land, 300 to 

500 feet per acre. Of defective, scrubby, and small trees, 
10 to 12 cords per acre. 

Transportation Several roads cross the district, meeting at Keystone. 

District No. 29. — Tepee Creek. 

Rock Chiefly schist. 

Soil On lower slopes and bottoms rich, fairly deep, fresh clayey 

loam. 

Litter Thick. 

Humus Two-thirds inch. 

Forest An original forest of pine, reaching a diameter of 30 inches 

and a height of 90 feet, with stems clear for 25 to 30 feet, 

mixed with poles about 10 to 14 inches in diameter. On 

bottom lands, oaks 8 to 10 inches in diameter and 35 to 40 

feet high are abundant. 

Density 0.5. 

Reproduction Medium. 

Dead timber About 4 per cent. 

Cutting Lower portion of Tepee Creek culled of largest lumber to 

supply local market. Upper portion cut over for sawmill, 

now owned by J. C. Carter. 
Fire A large number of trees show injury by ancient fires, and 

many trees are nnsound through this cause. 
Yield In unlumbered tracts, 4,000 feet per acre. Op cut-over land, 

300 to 500 feet per acre. 
Transportation All timber accessible to wood roads which run through the 

district. 

District No. 30. — Foster Creek. 

Rock and son; As in district No. 29. 

Forest At the head of the creek there is a body of old timber similar 

to that on Tepee Creek. The lower portion is covered with 
an open forest of pine, which is for the most part composed 
of scrubby, defective, or young trees and is interrupted by 
open parks. Species in mixture same as on Tepee Creek. 

Density 0.5. 

Reproduction Poor. 

Cutting Culled for timber for local use on the Rookerville road and 

in the lower portion. 

Yield In the untouched portion, 4,000 feet per acre. Elsewhere, 300 

to 500 feet per acre. Other material, on an average 8 to 10 
cords per acre. 
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SPRING CREEK. 

Spring Creek forms one of the largest and most important regions of 
the eastern hills. It has a continuous stream of water from its head- 
waters to the point where it finally sinks in the limestone formation 
below the timber line. There are two important forks, which come 
together near the present site of Hill City, meeting at a wide angle. 
The northern branches of the South Fork head within the open parks 
of the limestone region and flow through narrow canyons into the more 
open country of the schist formation. The southern branches rise 
among the granite and schist mountains on the western side of the 

Harney Peak Range. 
The streams flow through broad open parks with rich, productive soil, 

and below the point where the two forks come together the main creek 
enters a formation of hard slate, through which it has cut a narrow 
canyon. Where the side streams enter the creek, as at Sheridan, there 
is a considerable amount of rich agricultural land ; elsewhere the can- 
yon is narrow, with rugged slopes and cliffs on each side. The total tim- 
ber area drained by the Spring Creek system is 166.4 square miles. The 
entire region was formerly densely, and in most parts heavily, wooded, 
and there are still left some extensive bodies of the finest timber in the 
Dakota portion of the Black Hills. 

On the northern branches of the South Fork there is a magnificent 
body of old timber, averaging 22 inches in diameter and 75 to 90 feet 
high, with a yield of 5,000 feet per acre. This forest is in many places 
broken by fire, and considerable areas of timber have been destroyed. 
In the limestone portion the timber has been badly burned, and is now 
for the most part an irregular second growth. The old timber begins at 
the edge of the limestone. 

At the head of the North or Newton Fork the forest is very irregu- 
lar on account of fires. There is considerable original forest along 
the ravine bot$oins, yielding about 3,000 feet to the acre, while the 
slopes and ridges are covered with an irregular growth of young timber. 

The forest along the railroad on each fork has been severely culled 
by lumbermen. The merchantable lumber has been removed for about 
2 miles on each side of the road, and in the northern portion of the 
region the entire area has been stripped for mine timbers and cord 
wood. In the narrow canyons around Harney Peak there is still a 
good deal of old timber, but it is practically inaccessible. The high 
ridges and slopes around Harney Peak are covered for the most part 
with a second-growth forest of pine, and at very high elevations spruce 
is found both in the canyons and on the slopes and exposed ridges. 

Between Sheridan and Rockerville the forest was culled of the best 
timber in 1880, when the flume between these points was built, but 
there is still a fair amount left in the less accessible localities. On 
Horse Creek there is a body of very fine old timber, but it is being 
removed by the Fish & Hunter Lumber Company. Here the trees are 
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exceptionally tall and clear boled and fairly sound. The soil in the 
lower slopes is very productive, and trees only 120 to 130 years old 
can be used for saw lumber. 

The forest north of Sheridan is broken by a large prairie, called the 
Bald Hills, which extends to the head of Victoria Gulch and to within 
a few miles of Pactola. The forest on the lower portion of Spring 
Creek has been seriously injured by fires, especially on the ridges, and 
the old timber is confined to canyons and protected ravines. On the 
ridges the timber is chiefly of two age classes, about 160 and about 100 
years old, and there are some patches of poles about 50 to CO years old. 
The average diameter of the ridge timber is about 14 inches and the 
height 60 feet. The timber in this section averages about 3,000 feet 
per acre, except along the roads, where it is not over 1,000 feet per acre. 

On cut-over lands there is in some places as much as 500 feet of 
saw lumber per acre left by the lumbermen. Near Redfern, where cord 
wood has been cut, there is nothing left but small second-growth sap- 
lings. The cut-over lands are estimated to average about 300 feet 
per acre of saw lumber. The total stand in the region is estimated 
at 65,000,000 feet of saw lumber and about 1,200,000 cords of other 
material. 

There is some spruce timber on Spring Creek, in the narrow canyons, 
and while a few trees are found near Rockerville, it is for the most 
part confined to the head of the various branches. Aspen is abundant 
on burnt areas, and white birch is found in considerable quantities at 
higher elevations. At lower elevations oak, ironwood, box elder, elm 
ash, and various shrubs occur on the ravine bottoms. 

The following measurements were taken in this region : 

Sample plots studied in Spring Creek region. 
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Average 
diameter. 




Inches. 




Inches. 




6 


20 


21 


16 


a 1,500 


14 


20 


22 


10 


a 2, 000 


9 


18 


25 


12 


a2.000 


8 


16 


30 


10 


a 1,000 








21 


11 


1,300 






9 


15 


2,600 
2,000 
5,300 
7,000 






16 
12 

7 


11 
14 
15 









1 



a Taken. 
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Sample plots studied in Spring Creek region — Continued. 



^ 



1 




i 


Dead tree*. 


i 






No. 


Cord 
wood. 


Tops. 


Num- 
ber. 


Aver- 
age 

diam- 
eter. 


Cordn. 


Densi- 
ty. 


Place. 


Board 
feet. 




Cord*. 


Cord*. 




Indie*. 










12 


8.4 


2.0 


2 


11 


0.3 


5.0 


Grizzly Bear. .. 


a 300 


13 


5.0 


5.0 








0.0 


5.0 




a 200 


14 


5.0 


3.0 








0.0 


5.0 




a 700 


15 


3.5 


1.5 


2 


14 


0.3 


5.0 


do 


a 600 


16 
48 


3.5 

3.0 


2.0 
4.0 


2 




9 



0.2 
0.0 


5.0 
4.0 


do 




NearOreville.. 




49 


2.5 


3 








0.0 


4.0 


Head Spring .. 




50 
59 


3.5 
2.4 


8.0 
11.0 






i 


7.0 
1.7 


do 


! 2 

1 


14 


0.5 


do 



a Left. 

There are approximately 80 square miles in this region culled of the 
best merchantable timber. About Hill City the timber was cut by the 
Harney Peak Mining Company. On Newton Fork Laudon's mill was 
operated in 1891, and E. H. Farnsworth, who is now cutting on Mar- 
shall Gulch, was cutting in the same region in 1895 and 1896. The 
country in Patterson Gulch was cut by Sterns Brothers, who have 
moved their mill about 2 miles north of Hill City. A large amount of 
mine timbers and cord wood has been cut near Bedfern for the Home- 
stake Company. The mills owned by J. E. Blaine and Thomas W. 
Harris are operating a few miles south of Hill City, and the waste of 
timber on this tract is unequaled by anything seen in the hills. At 
Oreville, M. A. Tipton owns a sawmill and is cutting logs on the slopes 
west of this point. A sawmill has lately been moved to the head of 
one of the south branches on the old Deadwood road and is cutting 
in the large timber described in the first part of this section. 

The most fire scarred sections in the entire region are at the head of 
the North Fork and near the Bald Hills. Everywhere throughout the 
district old fires have left their traces on the timber. 

A fire in 1894 killed a large amount of timber at the head of the 
north branch of the Middle Fork, and about the same time a severe fire 
burned over the lumbered tract on the south side of New con Fork. A 
fire during the summer of 1897 burned for several weeks north of Hill 
City. 

Besides lumbering, mining and ranching form the chief industries. 
At Hill City there is a mill at the tin mine, where at one time a large 
number of men were employed, but which is not beiug operated at 
present. The most important mines that are being worked to-day 
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are the Sunnyside, near Hill City, with a 5-stamp mui; the Grizzly 
Bear, with a 2-stamp mill; St. Elmo, with a 2-stamp mill, and the 
G. A. B., with a 10-stamp mill. There are a large number of smaller 
mines which are being developed and on which annual assessment 
work is done. 

There are within the region over 60 ranches, most of which are scat- 
tered along open parks near the railroad. At the head of the Middle 
Fork there is considerable land covered with forest which would be 
suitable for agriculture. Elsewhere the best agricultural land has been 
taken up. 

District No. 31. — Bockerville. 

Rock Chiefly hard slate ; at eastern edge limestone. 

Soil On slopes, thin and stony ; on flats, fresh clayey loam 

Humus 1 to 2 inches. 

Litter Thick on bottom lands. 

Forest Western portion, irregular forest of fire-scarred old timber 

mixed with high poles about 160 years old, which are just 
coming to merchantable size, and a large amount of poles 
about 100 years old which average 12 inches in diameter. 
Eastern section, old timber, mostly confined to inaccessible 
canyons and ravines. Slopes covered chiefly with a pole 
forest 12 to 16 inches in diameter and mostly from 100 to 160 
years old. In canyons are found oak, ironwood, aspen, ash, 
elm, hazel, chokecherry, etc. 

Density 0.6. 

Reproduction Good. 

Cutting Practically all easily accessible saw lumber removed in eastern 

portion. Cut over for flume in 1880 by Gates. Kingman 
& Murphy also operated near RockerviUe. Near Wealthy, 
timber cut for mill now owned by J. C. Carter. 

Fire Of veteran timber in canyons 75 per cent injured by fire at 

butt. Many unsound trees in consequence. In western 
portion- 2,000 board feet per acre. Other material 10 to 12 
cords per acre. 

District No. 32. — Sheridan. 

Rock Chiefly slate. 

Soul Fresh clayey loam 

Humus and litter.. .Thin. 

Forest Broken stand of pine 15 to 18 inches in diameter and 60 to 70 

feet high, with patches of larger trees, and numerous 
groups of poles about 100 years and 50 years old, and sap- 
lings 20 to 30 years old. On burns and on bottom lands 
much aspen and birch. Oak occurs in small quantities. 

Density About 0.4. 

Reproduction Good. 

Cutting Nearly all saw lumber removed from the lower portion of the 

district. 

Yield Unout portion about 2,000 feet per acre of saw lumber. Of 

other material about 10 to 15 cords per acre. 
19 GEOL, PT 5 9 
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.Old fires did serious damage to old lumber, nearly 50 per cent 
showing injury at butt. Recent fires killed considerable 
small second growth. 

.Roads in lower portion of district. Uncut timber not difficult 
of access. 



District No. 33. — Palmer Gulch. 



i 



;. 






Rock At southern end, granite and schist ; near Spring Creek, hard 

slate. 

Humus and litter ..For the most part thin. 

Forest On slopes of Harney Peak, mostly a second growth about 60 to 

80 years old, of good density. Large part of district heavily 
thinned by fire and cutting. Except in inaccessible canyons 
at the foot of Harney Peak and on some mineral claims 
there is practically no saw lumber left. What remains is 
chiefly scrubby old timber mixed with second-growth polee. 
In canyons aspen, spruce, birch, and willow abundant. 

Density Poor. 

Reproduction Good at high elevations ; elsewhere medium. 

Cutting Nearly all saw lumber cut at northern portion. Chiefly cut 

by Harney Peak sawmill. 

Yield 5 to 10 cords per acre. 

District No. 34. — Grizzly Bear. 

Rock . . .' Chiefly granite and schist. 

Soil In part gravel ; in part clayey loam. 

Litter and humus ..Mostly thin. 

Forest Around Sylvan Lake, timber mostly light, 12 to 18 inches in 

diameter, but tall and clear ; above the lake, chiefly a sec- 
ond growth of low poles. West of Harney Peak, in ravines, 
old timber up to 3 feet in diameter is found, mixed with 
second-growth pine, about 60 years old, and spruce. West 
of road, on slopes, much second growth about 20 to 30 years 
old. Lower part of district mostly cut over except on some 
mineral claims. What romains is chiefly scrubby old tim- 
ber, poles about 160 and 50. years old, and saplings about 30 
years old. Average diameter about 12 to 14 inches. In 
canyons, aspen, spruce, birch, and willow. 

Density 0.4 to 0.5. 

Reproduction Good. 

Dead timber 5 per cent. 

Cutting 75 to 80 per cent saw lumber removed on lower part. Cutting 

chiefly in last six years by M. A. Tipton, J. E. Blaine, and 
Tbos. W. Harris. 

Transportation Road through entire district. Large part of timber at foot 

of Harney Peak is inaccessible. 

District No. 35. — Head South Fork. 

Rock Chiefly schist. 

Sou. Fresh, rather deep, clayey loam. 

Humus 1 to 3 inches. 

Litter Good. ' 
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Forest Heavy timber, averaging 22 inches, with many trees over 2± 

feet in diameter, very tall and with clear boles of 30 to 50 feet. 
Fairly sound. Many patches of poles about 100, and also 
abont 50 to 60, years old. Eastern section culled of a large 
part of saw lumber. Small spruce abundant in canyons. 

Density 0.6 to 0.7. 

Reproduction Good. 

Cutting About 75 per cent of saw lumber removed in eastern portion 

of district. One sawmill at Oreville and one on old Dead- 
wood road. 

Yield In old forest at head of creek, 6,000 to 8,000 feet per acre. 

Elsewhere in untouched timber, 3,000 to 5,006 feet per acre; 
of cord wood, 10 to 15 cords per acre. Nearly all timber 
accessible. 

District No. 36.— Franklin Gulch. 

Rock Grauite, schist, and quartz. 

Soil Gravelly on slopes ; on bottoms, fresh loam. 

Humus 1 to 2 inches. 

Forest Eastern portion culled of saw lumber. What remains is com- 
posed of small, defective, or scrubby pines, 15 to 18 inches 
on an average and yielding under 500 feet per acre. Con- 
siderable amount of timber about 150 years old, and patches 
of saplings not over 40 years old. In western portion, strips 
of old timber along creek bottoms, but slopes covered with 
light timber or scattered sapling growth. Aspen and willow 
abundant. 

Density 0.4 to 0.5. 

Reproduction On high elevations and on north slopes, very good ; near parks, 

poor. 

Dead timber About 3 per cent. 

Yield On bottoms of ravines, 3,000 to 4,000 feet per acre. 

Cord wood 10 to 12 cords per acre. 

Cutting Eastern portion culled' of fully 75 per cent of saw lumber. In 

large part cut by M. A. Tipton. 

Transportation Most of timber accessible. 

District No. 37. — Head Middle Fork. 

Rock '. Chiefly schist ; in western portion, limestone. 

Soil Fresh loam on bottom lands. 

Humus 1 to 2 inches. 

Forest In limestone section, chiefly second growth of various ages, 

100, 60 to 80, and 20 to 40 years old, with a few scattered 
veterans. Old timber begins with schist formation ; 18 to 
24 inches in diameter, 70 to 90 feet high, often with clear 
length of 2 to 3 logs; mixed with patches of 100-year-old 
poles. Some slopes covered, for the most part, with second 
growth. Aspen and small spruce abundant in ravines. 
Aspen as large as 12 and 14 inches. 

Density 0.6. * 

Reproduction Very good. 

Fire Great damage by old fires. Large tract burned three yean 

ago and everything killed. 

Yield At head of creek, 5,000 to 6,000 feet per acre ; in eastern sec- 
tion, about 3,000 feet per acre. 

Transportation Timber nearly all accessible to old Deadwood road. 
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District No. 38.— Head Newton Fork. 

Rock Schist. 

Soil Clayey loam. On bottom lands fresh and fairly deep. 

Humus and litter . . . Scant. 

Forest At head, old timber chiefly in ravines; 18 to 22 inches in 

diameter, tall and clear boled, with many patches of poles 
about 100 years old. Slopes and ridges badly bnrned, in 
some cases bald, others covered with a scattering growth of 
saplings 20 to 40 years of age. Eastern portion of district 
called of nearly all saw lnmber. 

Density * 0.4. 

Reproduction For the most part excellent. 

Cutting Cutting has been going on for about fifteen years. 

Fire Western portion very severely damaged by old fires, especially 

~~ the ridges, which in many cases are now bare. Eastern 

portion bnrned two to three years ago on lumbered tract. 

Transportation Timber for the most part accessible. 

District No. 39. — Marshall Utjlch. 

Rock Chiefly schist. 

Soil Fresh clayey loam ; 'slopes stony. 

Humus and litter ..Thin. 

Forest All cut over. On western part, stripped for mine timbers and 

cord wood ; the rest culled for saw lumber. What is left is 
16 to 18 inches through on an average, and for the most part 
scrubby or defective, with many patches of -thrifty poles 
not yet large enough for lumber. Aspen abundant. 

Density 0.5. 

Reproduction Good. 

Cutting First cut in eastern section for Rockerville flume in 1880. 

Western part out by different parties, mostly in last six 
years. Two mills now operating in district. 

Yield Of lumber, 200 to 300 feet per acre. Of cord wood, 8 to 10 cords 

per acre. 

Transportation Timber accessible. 

District No. 40.— Horse Creek. 



Rock Slate. 

Soil Fresh, rather stony, loamy clay. 

Litter and humus ..Good. 

Density 0.5. 

Reproduction Excellent. 

Forest Mixed forest of old veterans, middle-aged standards, and sec- 
ond-growth poles. Character of timber, unusually long and 
clear. Trees up to 2£ feet in diameter, with a maximum 
height of 80 to 90 feet, yielding 2 to 3 logs per tree. 

Fire Recent fires have done almost no damage. A good many old 

trees are seriously injured at the butt by old fires, in oldest 
timber fully 50 per cent. 

. Cutting Only the finest timber taken. At the lower end of the creek 

saw timber was removed several years ago. The Fish & 
Hunter mill is now sawing the rest of the saw lumber. On 
the upper end fully half the ground is covered with small 
timber. A large amount of mining timbers left. 
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BIG RAPID CREEK. 

Big Rapid Creek is formed by the union of Little Rapid and Castle 
| creeks, and is equaled in volume of water by no stream in the hills 

f except Spearflsh Creek. The region drained by this stream is broken 

into high peaks and narrow ridges in the slate portions, and where 
the creeks enter the limestone a deep canyon has been cut. The bor- 
dering limestone plateaus are likewise broken by ravines. At the points 
where tributary streams meet Big Rapid the valley widens out and there 
are usually flats extensive enough for farming purposes. In the valley 
the soil is deep and productive, on the slopes stony and thin. 

The forest in this region has been much broken by fire, which has 
not only stripped entire mountains of all tree gnowth, but has left the 
forest elsewhere in a broken, irregular condition and the trees badly 
injured at the butt. In the rugged portion of the region above Pactola 
there has been comparatively little lumbering, and there is a large 
amount of timber on the slopes and in the ravines and canyons back 
from the valley. This timber is about 18 inches in diameter on an 
average and about 70 feet high. On the slopes and ridges it is unsound, 
probably fully 50 per cent of the trees showing decay. On the upper 
part of Jenny Gulch and on Deer Creek the saw lumber has *been 
removed. There is still considerable timber at the head of Nugget 
Gulch and on Bear Gulch, where the forest is interrupted by patches 
of burnt land, which in some cases are becoming restocked with a fine 
growth of young timber. The good reproduction at the head of Bear 
Gulch is especially to be noted. Near Mystic thickets of spruce, box 
elder, elm, willow, and aspen follow the creek. Below, near Silver, the 
valley is somewhat broader and there are wide flats covered with grass 
and weeds. In this section the reproduction of pine is very poor, chiefly 
on account of the condition of the soil. In Pennington and Victoria 
gulches the timber is still untouched, and here occur some very large 
specimens of yellow pine. On the higher slopes were seen patches of 
timber $tbout 100 years old, and in some of the side ravines timber of 
merchantable size about 150 years old. Near the Bald Hills are patches 
of timber of nearly age class. 

Besides the species already mentioned as growing along Rapid Creek 
were noticed white birch, hazel, dogwood, chokecherry and pin cherry, 
service berry, elder, and raspberry, and on the lower part of the creek 
and on Victoria Gulch oak, ironwood, and green ash. Note was also 
made of a few red cedar on high limestone divides, as well as aromatic 
sumac, poison ivy, and Ceanothus. 

The forest after cutting usually contains about 40 trees per acre, 
averaging about 14 inches in diameter. The whole forest, not including 
burnt tracts, was estimated to have a density of 0.5. 

There are about 27 square miles still stocked with old forest, with an 
average yield of 2,500 feet per acre, and about 8.5 square miles with 
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5,000 feet per acre. It is estimated that on the remainder there are 
altogether 10,000,000 board feet, and 900,000 cords would probably 
cover the fire wood. The greater part of the 80,000,000 board feet in 
this section is difficult of access. 

Approximately 19 square miles have been lumbered in this region. 
The first mills were brought into the country in 1877, when the Rapid 
Creek Mining Compauy cut some timber above Pactola. The next year 
another mill was motfed into the same district, and. in 1S78 removed to 
Deer Greek. Since then there has been a mill on Kelley Gulch, owned 
by McGee, who sawed timber for the railroad which was i > run up the 
creek, and at the Big Bend Scott had a mill for the same purpose. 
Pinkerton owned a mill near the mouth of the canyon, and today there 
is a mill in operation on Jenny Gulch. T. J. Elliott cut for a good 
many years on Deer Creek, and moved in 1806 to Box Elder. 

This region has suffered severely from fire at different periods. The 
Bald Hills were brought into their present condition by fire, and every- 
where traces of old fires are found on the trees. Probably the high 
bare hills near Silver were cleared by the fire which occurred fifty-five 
years ago. In 1878 there was a severe fire between Silver and Pactola; 
in 1892 one between Pactola and Spring Creek, and in 1893 one in the 
Deer* Creek country. 

Mining is the chief industry of the region. Below Mystic there are a 
large number of miners engaged in developing prospects, and a small 
amount of placer mining is still carried on. Two stamp mills are in 
operation — the Broken Bow and the Unknown — and throughout the 
region there are mines of value which have not been fully developed. 
Between 20 and 25 ranches lie within the region. The greater amount 
of tilled land is put into oats, although vegetables are raised to some 
extent. There are estimated to be about 350 horses and cattle in the 
vicinity of the Bald Hills. 

District 41. — Pennington Guloh. 

Rock Slate and limestone. 

Soil ..In ravines a rich clayey loam ; elsewhere stony and meager. 

Humus and litter .. .Thin, except in ravines. 

Forest Large part of easily accessible timber has been removed along 

Rapid Creek and on the divides near the edge of timber 
line; on limestone formation, chiefly an open forest of 
defective old trees mixed with second-growth poles, or a 
scattering young growth nnder 50 years old. On cut-over 
land in slate section forest is a broken stand of defective 
and scrubby trees, 12 to 18 inches in diameter, mixed with 
second growth of various ages. On Victoria Gulch and a 
part of Pennington Gulch there is a body of old timber 
which reaches a diameter of 2\ feet and a height of 90 feet, 
with long clear stems. In canyons oak, ash, aspen, birch, 
box elder, elm, cherry, service berry, ironwood, nine-bark, 
haw, dogwood, and other shrubs occur. Bald Hill* Prairie 
is devoid of tree vegetation, except a few patches of fair- 
sized timber. 
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Density 0.5. 

Reproduction Good. 

Cutting Cat over on road east of Pactola, along Rapid Creek, and on 

limestone divided. 
Yield In Victoria Gulch, 5,000 to 6,000 feet per acre; elsewhere, 

uncnt areas, 2,500 feet; cord wood, 10 to 15 cords per acre. 
Transportation Best timber remaining is very difficult to exploit. 

District No. 42. — Wild Irishman Gulch. 

Rock Slate and limestone. 

Soil As in preceding. 

Forest Along Rapid Creek, as in preceding. In lower limestone sec- 
tion forest is open and chiefly young growth. There is little 
merchantable timber. 

Density 0.4. 

Reproduction Poor. 

Fire Flat limestone plateaus severely burned at different periods. 

District No. 43.— Deer Creek. 

Rock Slate and limestone. 

Soil On bottom lands a fresh clayey loam ; on slopes, thin. 

Humus Half inch. 

Forest Large part of area culled of merchantable saw lumber. What 

remains is 12 to 16 inches in diameter on an average, the 
larger trees being mostly defective or scrubby. Between 
Pactola and Merritt there is a large amount of second growth 
of various ages. Box elder, aspen, hazel, elder, etc., occur. 

Density 0.5 to 0.6. 

Reproduction Good. 

Cutting Chiefly cut within the last fifteen years by T. J. Elliott. 

District No. 44. — Bear Gulch. 

Rock Slate. 

Soil On slopes, thin and stony ; in ravines, rich fresh loam. 

Humus One-half inch. Soil grassed over near Rapid Creek. 

Forest On slopes, open stand of pine 12 to 18 inches in diameter, for 

the most part rather short and scrubby and very unsound, 
especially on south slopes. In side ravines, a broken forest 
of veterans averaging about 20 inches in diameter, mixed 
with patches of younger timber just coming to merchantable 
size and second growth of various ages. Along creek, 
spruce, aspen, elm, box elder, and many shrubs. 

Density About 0.5. 

Reproduction Near Rapid Creek, poor; at high elevation, excellent. 

Dead timber About 3 per cent. 

Fire Old fires did great damage to timber. Probably 50 per cent 

of old timber burned at butt. 

Yield In better portions, 5,000 feet per acre; on an average, about 

3,000 to 4,000 feet per acre. Cord wood, about 15 cords per 
aore. 

Transportation Road up Bear Gulch. A large part of timber at present difficult 

to exploit. 
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District No. 45.— Nugget Gulch. 

Rock Slate. 

Soil As in Bear Gulch. 

Forest At head of creek there is a good body of old timber averaging 

about 20 inches in diameter with long clear stems and fairly 
sound, mixed with patches of poles not large enough for 
lumber. At lower end of creek mostly cleared by tire and 
area grassed over, except in some protected ravines. Sprnce, 
aspen, and willow abundant in ravines. 

Density 0.5 on timbered area. 

Reproduction Excellent at head of district. 

Cutting Some timber cut on Rapid Creek for mining purposes. 

Fire H igh ridges above Rapid Creek have been stripped by old tires ; 

at head of district old trees show injury at butt. 

Yield At head of creek, 5,000 feet per acre. Very difficult of access. 

District No. 46. — Jenny Gulch. 

Rock Sl:ite. 

Soil As in preceding. 

Humus and litter . . .Light. 

Forest Very much broken by fire. What merchantable timber 

remains is in small patches at the heads of side ravines. 

Greater portion of area covered with scattered fire-scarred 

veterans mixed with second growth of various ages. 

Density 0.4. 

Reproduction Good. 

Cutting Cut out along road on Jenny Gulch by the Comstock Mill, 

which is still in operation. About 80 per ce'ht lumber 

removed on out-over land. 
Yield In untouched forest, about 2,000 to 3,000 feet per acre of saw 

lumber. Timber rather difficult to exploit. 
Fire At least one-half of old trees have received injury by fire. 

SLATE CREEK. 



ii 



Slate Greek rises at the foot of the Limestone Range in a nearly 
level and rolling country. The formation is chiefly schist. The general 
course of the stream is northeast. Through the greater portion of its 
course the stream flows in an open valley with low rounded hills on 
each side. Just before reaching Rapid Creek, injbo which it empties, 
it breaks through a belt of harder slates and enters a narrow canyon 
with high ridges on each side. 

At the very head of the creek, there is a flue body of timber. This 
timber is interrupted by Gillette Prairie, and a short distance below 
is terminated by Slate Creek Prairie. The trees are, on an average, 18 
inches in diameter and 75 to 80 feet high and have a fine clear length. 
They are in many cases scarred by old fires, and the forest is inter- 
spersed with patches of young timber, some about 100 and some about 
50 years old. Recent fires have not done much damage. The lower 
part of the region above the canyon has been very severely culled. 
Not only has the merchantable timber been removed, but the forest has 
been literally stripped oft' for mine timbers and cord wood. 
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There is still some old timber left in the ravines and on the slopes at 
the lower portion of the region, where it is difficult of access. Here, 
too, is a considerable amount of small timber, chiefly about 100 years 
old, some younger. It is estimated that this portion of the region con- 
tains 5,000,000 board feet, besides 30,000 cords not suitable for lumber. 
At the head of the creek there are about 27,000,000 feet of lumber aud 
100,000 cords of standing wood, 33 per cent of which is suitable for mine 
timbers. This makes a total yield of 32,000,000 board feet of lumber 
and 350,000 cords of wood not suitable for the saw. 

The following measurements were taken near the head of the creek : 

Sample plots studied in Slate Creek region. 
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4, 200 



3,400 
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Place. 



Den- 
sity. 



Gillette's.... 0.4 

do 0.6 

do | 0.2 

....do L... 

....do 0.4 

i 

do 0.5 

....do ! 0.7 



Most of the lumber has been cut out by the Fish & Hunter Lumber 
Company, and the mine timbers and cord wood chiefly for the Home- 
stake mine. There are about 10,000 acres almost entirely stripped 
of the forest cover, and 1,000 acres where the lumber only has been 
taken out. 

There are 15 ranches in this district. The soil is productive clayey 
loam, and heavy crops of oats and potatoes are obtained from it. 



CASTLE CREEK. 

Castle Creek is the south fork of Rapid Creek, and is formed by 
three separate branches, which deviate at a wide angle and drain a 
large area. The north branch, commonly known as Reynolds Creek, 
heads south and within a few miles of Crook Tower, in a very elevated 
portion of the Limestone Eange. The middle fork heads at about the 
same elevation, nearly 7,000 feet above sea level. The north fork rises 
among the shallow swales which are so characteristic of the limestone 
region, and, in the torrential portion of the stream, cuts through a deep 
gorge, with steep, often precipitous, slopes rising 500 to 1,000 feet on 
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each side. The valley widens oat as it approaches the middle fork 
aud comes into the micaceous schist formation. The middle fork of 
main Castle Creek flows through a deep bnt rather broad valley. The 
side streams have cut the limestone into singularly regular cliffs and 
buttes, which at a distance resemble veritable castles. From these 
castellated peaks the stream has derived its name. PL XXXII, A, 
shows a characteristic butte. After emerging from the limestone for- 
mation the valley opens out and the hills are low and rounded, and 
here there is a large amount of rich agricultural land. Some miles 
below the limestone a formation composed of hard argillaceous slate 
and hornblende is encountered, and here the stream again enters a 
narrow canyon, with high rugged cliffs and steep precipitous slopes, 
broken by innumerable deep side ravines and canyons, 

The south fork rises also within the limestone formation, at an eleva- 
tion of 6,500 to 7,000 feet. There are numerous ramifications, which 
have cut the limestone into ravines, which at the upper portions form 
grassy parks and below run into narrow ravines and canyons. As 
was the case with other branches, the valleys open out as soon as the 
soft schist formation is encountered. 

At the head of the north fork there is a great second-growth pine forest, 
about 100 years old, dating from old fires. This forest is broken by 
innumerable parks, which follow the shallow ravines near Crook Tower. 
At high elevations near Crook Tower the pine forest is indiscriminately 
mixed in certain places with spruce. Where the stream enters the 
deeper ravines the spruce runs a short distance up the north slopes 
and follows the streams on the bottom of the canyons. On the ridges 
pine grows to the exclusion of other species. On the canyon bottoms 
and lower slopes which have been burned over aspen forms the princi- 
pal part of the second-growth forest. 

The greater portion of the pine within the Limestone Eange is about 
10 to 14 inches in diameter. Some trees are as large as 18 inches, but 
they are usually too knotty for lumber. The forest has an average den- 
sity of about 0.7. The growth is rapid, and many trees are covered 
with persistent branches. They are about 60 feet high. Along the edge 
of many parks and on the lower slopes of canyons there are frequent 
patches of old veterans, and sometimes for a long distance there is a 
fringe of old trees on each side. They are in every case badly scarred 
by fire. By their protected position they have escaped destruction 
from fires, and have probably been the chief seed trees from which the 
present forest has come. 

The middle fork has been much more severely burned than the north 
fork. On the north slope, near the head of the stream, there are con- 
siderable patches of mixed pine and spruce, the latter predominating. 
On the high, flat divides, especially south of the creek, enormous areas 
have been absolutely stripped of the forest by fires. The reproduction 
is exceedingly poor, and the straggling growth which is at present 



in 



i\ 



IT 

\i 
If 



GRAVIS.] 



BLACK HILLS RESERVE. 



139 



found upon them consists of patches of aspen and scattered individuals 
and patches of pine about 20 to 25 years old. PL XXXIII, A, shows 
the character of this burnt country. 

On the south fork, and especially on the south branches, there is a 
large amount of dense pole woods, and within the ravines and canyons 
there is still a fair amount of scattered old timber. On Haley Greek is 
found a body of fine merchantable timber, and near Mountain City there 
is a large body of old timber, severely injured by fire, and mixed with 
second-growth poles. This region will yield about 4,000 feet to the acre. 
The following valuation surveys give us an excellent picture of this old 
forest. 

Sample plots studied in Castle Creek region. 
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Between Mountain Oity and the north fork, within the schist forma- 
tion, there is an extensive prairie known as Reynolds Prairie, which 
has no tree vegetation whatever, but is used extensively for stock rais- 
ing and farming. Within this formation there is again encountered a 
large amount of old timber. In the side ravines, on the lower slopes 
and bottoms, the timber averages about 4,000 to 5,000 feet to the acre. 
On the high slopes and ridges the timber is small and scrubby, and 
everywhere within the region there are patches of second-growth timber 
about 100 years old. The old timber is considerably injured by ancient 
fires, and on the slopes and ridges a large proportion of the trees are 
unsound. Dense patches of spruce follow the creek, which reach a 
height of 100 feet and a diameter of 2 feet. 

It is estimated that 19.8 square miles within this area are covered 
with first- growth timber, with an average yield of 3,000 feet per acre; 
that 101 square miles are covered with a second-growth forest about 
100 years old, yielding on an average 15 to 20 cords per acre, and that 
40 square miles are totally cleared or are covered with a straggling 
second-growth of saplings. The total yield is estimated at 50,000,000 
board feet of lumber and 1,200,000 cords of other timber. Among other 
vegetation of interest found in this region may be mentioned the dwarf 
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juniper, which is abundant in the limestone; white birch, often found on 
the edges of limestone cliffs, and several specimens of red cedar, seen on 
exposed hornblende peaks. Within the spruce forest the character of 
the undergrowth is completely changed from that within the pine forest. 
Here we find moss, Ohimaphila, Yaccinium, and bunchberry. The 
characteristic undergrowth of high limestone cliffs is the Geanothus, 
Oregon grape, and Saxifraga, in addition to the common forest plants 
found everywhere. 

But a small portion of this region has been encroached upon by the 
lumbermen. Near Gastleton about 500 acres have been cut over within 
the last five years by the Fish & Hunter Lumber Company. The 
best saw lumber only was taken, and the present forest is composed of 
defective trees and thrifty poles and has a total density of about 0.5. 
Elsewhere the cutting has been confined to the timber used by miners 
and ranchers. 

This region has been badly injured by repeated fires at the extreme 
western end. The fires burned severely over the whole region, but on 
account of the broken character of the slate formation the timber 
suffered less than in the limestone and on the rolling hills of the schist 
formation. 

There are 22 ranches, including those which have been taken up 
within the last year. All the opeu land which is suitable for agricul- 
ture has already been located. There is, however, along the lower 
part of Oastle Greek a considerable amount of rich bottom land which 
is covered with a dense growth of spruce, willow, aspen, and shrub- 
bery, which, if cleared, would be suitable for agriculture. It would 
form, however, a very narrow strip. In all bottom lands the soil is 
exceedingly rich and produces whatever the climate will permit. Oats, 
potatoes, and timothy form the chief crops. At the very high eleva- 
tions ranching is still an experiment. 

On the lower part of Castle Greek there is at present considerable 
mining on a small scale. There is still some placer mining. New mines 
are being developed in the vicinity of White Weasel Gulch, and there 
is a large amount of prospecting, not only in the lower portions of the 
region, but also in the limestone. 

Stock raising is not carried on to a very great extent in this region. 
Each rancher usually owns a small bunch of horses and a few cattle. 
On Keyuplds Prairie there are probably altogether about 300 to 400 
head of stock, including horses and cattle. Throughout the limestone, 
and the greater part of the rest of the region, there is a luxuriant 
growth of excellent grass. In the limestone, however, the elevation is 
so great that it is suitable only for summer grazing, and in the lower 
part of the region the country is too rugged for stock. 
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District No. 48. — Head South Fork. 

Rock Limestone. 

Soil Thin and in many places stony. 

Humus Half inch. 

Litter Medium. 

Forest Chiefly a forest of poles about 100 years old, 10 to 14 inches in 

diameter and 50 to 60 feet high, mixed with patches of 50 
to 60 year old low poles, and in some ravinoB scattered fire- 
scarred veterans. Forest much broken by open parks which 
follow Bhallow ravines. Trees mostly covered with small, 
brittle branches nearly to ground. Considerable spruce on 
north slopes and in canyons. 

Density 0.7. 

Reproduction Poor. 

Fire.. Severe fire in 1881, 1891, and 1894. 

District No. 49. — Haley Greek. 

Rock Limestone and schist. 

Soil. On ravine bottoms, deep, fertile loam ; on ridges and slopes, 

tbin. 

Humus Half inch. 

Litter Medium. 

Forest On Haley Creek and near Mountain City a forest of veterans 

20 to 22 inches in diameter, mixed with patches of 100-year- 
old poles 10 to 14 inches in diameter and 50 to 60 feet high. 
Old timber badly fire scarred and, in places, unsound. 
Remainder of forest is a second-growth pole forest about 
100 years old, with occasional old trees. In northwestern 
portion there is a large tract of burnt land either bare or 
covered with a straggling growth of young pine and aspen. 
Scattered spruce occurs along creeks. 

DEN61TY 0.6. 

Reproduction Very good except on large burnt areas. 

Fire Old fires did great damage in entirely clearing considerable 

tracts and injuring the standing timber. 

Yield In greater portion of old timber, 3,000 to 4,000 feet per acre. 

Cord wood, 10 to 15 cords per acre. Timber not difficult to 
exploit. 

District No. 50.— Beynolds Prairie. 

Rock Schist and limestone. 

Soil Mostly grassed over. 

Forest Greater portion of area open prairie. On edge of limestone, 

open second growth. On a portion of Castle Creek, fire- 
scarred veterans mixed with second growth. 

Reproduction Poor. 
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District No. 51.— Head Castle Greek. 

Rock Limestone and sandstone. 

Soil Rich, deep loam on bottom landa. 

Humus Greater part of area grassed over. 

Forest Broken stand of second growth about 30 to 60 years old, and 

about 100 years old, with patches of fire-scarred veterans, 
the latter in protected ravines. South of creek mostly 
burned and covered with straggling saplings of pine and 
aspen. On north slopes and in canyons sprace about 12 
inches in diameter abundant; along creeks white birch and 
willow. 

Density In 100-year-old pole forest, 0.7 ; in 30 to 60 year old forest, 0.3. 

Reproduction Poor. 

Fire A large part of district cleared by old fires. Recent fires 

chiefly on flat ridges. 

District No. 52. — Reynolds Creek. 



Rock . , Limestone. 

Soil Thin and stony, except on ravine bottoms. 

Humus In dense woods, good ; on slopes, poor ; in open woods, grassed 

over. 

Forest For the most part an eveu-aged stand of poles about 100 years 

old and 10 to 14 inches on an average, mixed with patches 
of old timber along the edges of parks. In many places 
broken by fire and the blanks filled with young growth. 
Spruce abundant in canyons and at head of creek. Aspen, 
birch, and willow grow in profusion. Many patches of 
timber killed by insects. 

Density O.7.. 

Reproduction Excellent. 

Fire Greatest damage by fire done many years ago. Little in j ury 

by recent fires. 

Yield 15 to 20 cords per acre. 

District !No. 53. — Castle Creek. 

Rock Slate. 

Soil Stony and thin except on bottom of canyons. 

Humus Half inch. 

Forest A veteran foreBt of pine 20 inches on an average and about 70 

feet high, with clear stems of about 25 to 35 feet, mixed 
with patches of second growth about 100 and about 50 years 
old. Best timber in side ravines. Along creek, spruce 12 to 
18 inches, aspen, birch, and willow. 

Density 0.6. 

Reproduction Good. 

Dead timber 0.5 per cent. Large proportion of trees unsound. 

Cutting Lumber removed on Pony Gulch, and forest severely cut along 

railroad south of Castleton. 

Fire About one-half the old trees are inj ured by old fires. Severe 

fire in 1893 near Gayers Gulch. 

Yield 2,000 to 3,000 feet per acre. 

Transportation Most of the timber difficult of access. 
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LITTLE RAPID CREEK. 

This region comprises a drainage area of 100 square miles. The 
creek is formed by two streams which meet at nearly right angles 
about 6 miles from Castle Creek. The north branch rises in the 
Damon t divide, in the limestone formation, and flows through a broad 
and productive valley. The south branch rises near Crook Tower, 
among the open parks of that region, and has cut a deep canyon 
through the edge of the limestone, which broadens out as soon as the 
schist formation is reached. The valley becomes narrower where it 
meets the north fork, as the formation changes from schist to harder 
slate and hornblende. The soil in the limestone section is a rich, fresh, 
compact calcareous clay. On the flats and bottoms of the ravines the 
soil is deep qnd very productive for any crop which can be raised in 
the climate. There are many bare limestone buttes with steep stony 
slopes, which, when once cleared, are reforested with great difficulty. 
In the Archean section the soil is, on moderate slopes and bottoms, a 
clayey loam, fairly deep, fresh, rich, and productive; on the steep 
slopes, stony and thin. This section has received its present form by 
the erosion of the soft slates and schists, leaving the hard rocks stand- 
ing out in rugged peaks and ridges. 

About 36 per cent of the area is covered with forest; the rest has 
been cleared by Are or by the ax since white men first came into the 
country. The portions cleared by fire are either devoid of tree vege- 
tation or are covered with a scattered growth of young pines, aspens, 
shrubs, grass, and herbs. At the head of the creek, especially on the 
north slopes, there are a number of patches of nearly pure spruce. 
Below the limestone formation spruce is found on the bottoms of the 
canyons along the streams. It attains a diameter of 2 feet and a 
height of nearly 100 feet. It has a quick taper, a long crown, and 
very knotty timber, and within this section rarely finds any use. It 
grows dense, but the branches are exceedingly persistent, and all trees 
which attain a large size are very scrubby. Aspen is abundant over 
the whole region. It springs up after fires on fresh soils, in depressions 
and ravines and on north slopes. It is generally 3 to 6 inches in diam- 
eter and 20 to 30 feet high. It is used in this region for fence poles, 
bridge coverings, rude camps, and, when dry, for fuel. 

The main body of timber is an exceedingly broken forest ot yellow 
pine, with only about 50 per cent of veterans, and the rest a second 
growth about 100 years old. The old pine is, on an average, 20 inches 
in diameter and 75 feet high; the young pine about 12 inches on the 
stump. There are many patches of young timber about 50 to 60 
years old, and often patches of small saplings and seedlings. The 
scattered veterans are found on the edges of the ravines or in patches 
where the configuration of the land was such that the fire did not 
seriously injure them. The second-growth timber, often called jack 
pine and scrub pine, is in many cases covered with branches which are 
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weak, brittle, and easily broken off. If this timber is allowed to remain, 
many of the trees will clear themselves of branches and form fair 
lumber. The second growth has an average density of about 0.7, the 
veteran forest not more thau 0.4 or 0.5. The best bodies of old timber 
are on the south branch, not far above the ranch of Buchholz & Green, 
and on Gimlet Creek. It is estimated that altogether there are stand- 
ing 30,000,000 feet of merchantable saw timber. There are, besides this, 
350,000 cords suitable for mine timber and cord wood. The under- 
growth is composed of bearberry, scattered snowberry, strawberry, 
service berry, Spirsea, Sheperdia, Sedum, and various Leguminosse. 
Where breaks occur herbs of all kinds spring up, and in the rich bottom 
lands dogwood, hazel, thorn, willow, and innumerable weeds form the 
undergrowth. In the limestone there is a luxuriant growth of grass 
and weeds. 

Few districts have suffered more from fire than this. The great 
fire about one hundred years ago swept off a vast amount of timber, 
especially in the northern part. The configuration of the lower part of 
the region prevented a considerable portion of the timber from being- 
destroyed. The fire about fifty-five years ago burned with great severity 
in this region, and in all probability the fire of twenty-five years ago 
again swept through the same section. Much of the old timber which 
remains was badly injured by these fires. Scores of trees were so 
burned at the butt that they are broken by the wind. In some places 
50 per cent of the trees show injury by fire. Recent fires have been 
frequent throughout the region, but have done less damage than the 
old fires. 

The principal industries of the region are mining and farming. There 
are 5 stamp mills within the region — 2 at Rochford, 1 at Gregory, 1 at 
Meyersville, and 1 at the Minnesota mine. Of these all but two are 
idle. There are a large number of prospects being developed on which 
assessment work is being done. The water in the creek is turned near 
Gregory and near Rochford for milling purposes. There are 15 to 20 
ranches within the region. Oats and potatoes are the chief products 
and are consumed for the most part by the ranchers themselves. A 
small amount of stock owned by the settlers range over this region. 

Most of the accessible merchantable timber near the railroad has 
been cut out. The timber near the ranches has been more or less cut 
over, for local uses, and near, mining claims poles have been cut for 
shafts and cabins. Along the railroad there has been a good deal of 
timber cut for ties. About 22 square miles have been cut over for 
lumber. Three years ago a large amount of timber was cut near the 
railroad, about 2 miles north of Castle Creek, the trees cut into logs and 
left in the woods. A sawmill is now being built at the mouth of Gimlet 
Creek to cut the lumber in that section. The merchantable timber 
near Bulldog ranch was cut several years ago, and the Homestake 
Company is now cutting over this section for mine timbers. Some mine 
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timbers are alsobeiug removed from Bloody Gulch. The local demand 
for fhel is supplied almost entirely from dead timber. There is some 
cord wood shipped to Deadwood. The entire region is well cut up 
with roads, so that the removal of what merchantable timber remains 
is simple. 

District No. 54.— Bloody Gulch. 

Rock Chiefly slate. 

Soil On slopes, thin and stony ; on ravine bottoms, rich loam. 

Humus and litter. ..In second-growth forest, good; elsewhere, scant. 

Forest Larger part of accessible saw timber removed. What remains 

is 14 to 16 inches in diameter and about 60 to 70 feet high, 
mixed, with second-growth about 100 years old. Some 
patches of untouched timber in less accessible localities. 
Large tracts cleared by old fires and now coming up to 
aspen and scattered pine. Spruce along creeks. 

Density In forest, 0.5. 

Reproduction Very good except on large burns. 

Fire Great injury by old fires, and many square miles cleared. 

Surface fires have been frequent. 

Cutting Along railroad for ties; at western end for lumber and mine 

timbers. Of the saw lumber 75 per cent has been removed. 

District No. 55. — Head Iron Creek. 

Rock Limestone and schist. 

Soil. Bottom lands, productive loam ; slopes, stony ; large propor- 
tion of area grassed over. 

Forest For the most part a second growth, about 100 years old in 

western section and about 50 years old in eastern portion, 
with patches of original forest in protected canyons. Along 
lower part of Iron Creek a broken stand of old trees, about 
18 inches in diameter, mixed with second growth. Spruce 
12 to 24 inches in diameter abundant along canyon bottoms 
and at high elevations. 

Density O.o at lower end, 0.7 at head of district. 

Reproduction Good, except near parks. 

Yield In original forest, 3,000 to 4,000 feet per acre of Baw lumber. 

« At present difficult of access. 

District No. 56. — Head North Fork. 

Rock Limestone and schist. 

Soil As in preceding. 

Forest A fairly dense stand of poles about 100 years old, mixed with 

larger trees about 160 years old, aud a few veterans. Greater 
part of saw lumber removed. Spruce in considerable quan- 
tities at head of creek. Large burnt tracts in eastern por- 
tion. Many parks. 

Density 0.6 to 0.7. 

Reproduction Good in western portion. 

Cutting Cut for lumber west of Bull Dog ranch. Homestake Com- 
pany now cutting same area for mine timbers. 

Fire Large tracts cleared in eastern portion by old fires. 

19 GEOL, PT 5 10 
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District No. 57. — Minnesota. 

Rock Slate and schist. 

Soil On slopes, thin and stony; on bottom lands, fresh rich loam. 

Humus and litter.. .For the most part poor. 

Forest For the most part cleared by fire, except in the southeastern 

section. On Gimlet Creek forest of pine 20 to 22 inches on 
an average and 70 to 80 feet high, mixed with second growth 
of various ages. Aspen and birch abundant on fresh soil. 

Density In forest, 0.6: 

Reproduction Good, except on large burns. ' 

Cutting Along railroad for ties. 

Yield On Gimlet Creek 5,000 to 6,000 feet per acre of saw lumber. 

Fire Old trees injured at butt, and on most of area forest stripped 

off by old fires. 

BOX ELDER CREEK. 

Box Elder Creek is formed by the anion of a large number of small 
streams, which rise in a rolling and comparatively level country east 
and southeast of Custer Peak. These streams are in many cases inter- 
mittent, being dry during the greater part of the year. In many places 
they are lined with rather broad liats, with rich, dark soil, formed by 
beaver dams. The various forks head in a slate formation and come 
together in the limestone, forming a rather broad, slow stream, which 
has cut out a wide valley with rich, productive soil. Below Jim Creek 
the valley is contracted to a deep, narrow canyon, in which the stream 
sinks before reaching the foothills. 

Wherever there is an extensive area of level country the forest has 
usually been very severely injured by fire. There is such an area of 
rolling and nearly level country at the head of Box Elder Creek, and 
extensive tracts of forest have been swept off by fires at different 
periods. Upon this area there is a young pine forest springing up, and 
wherever there are any old trees left to seed up the land the sapling 
growth is dense. Elsewhere reproduction is slow and the young forest 
broken and irregular. 

As soon as the streams reach the somewhat more rugged and broken 
country the old timber is encountered, and on the south fork there is 
found one of the finest bodies of timber in the Black Hills. This tim- 
ber lies on the South Fork and Jim Creek and covers an area of 16.4 
square miles. It is exceptionally tall and clear, with a height of 80 to 
100 feet and a clear length often of three 16-foot logs. The average 
diameter is about 20 to 22 inches, but trees of 3 feet are not uncom- 
mon. The soil is unusually deep, well watered, and productive, and 
reproduction is exceptionally fine. The old timber grows, as a rule, 
very dense, and for this reason has had a smaller diameter growth than 
would be expected on such excellent soil. Full compensation is made, 
however, by the growth in height and the clear, sound character of the 
timber. This area has not been free from the ravages of lire, and the 
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forest is broken by patches of second-growth timber about 12 to 14 
inches in diameter. The second-growth timber has an age of about 100 
years, and there is a considerable amount 40 to 60 years old. On the 
steep slopes and ridges the timber is small and more injured by fire 
than on the flats and bottoms of the ravines. The total density of the 
forest is 0.6 or 0.7. On the bottoms of the canyons and ravines are 
found small bodies of spruce which reaches a diameter of nearly 2 
feet. Aspen, white birch, willow, dogwood, hazel, and other common 
shrubs are abundant along the bottoms of the creeks. On Box Elder 
Oreek box elder, elm, iron wood, chokecherry, and pin cherry were also 
noticed, as well as such shrubs as hazel, thorn, sumac, nine-bark, wild 
rose, etc. On a high divide sumac (Rhus trilobata) and Ceanothus 
ovatu8, as well as a few specimens of red cedar, were seen. The con- 
dition of this timber is shown by the following sample plots : 

Sample plots studied in Box Elder Creek region. 
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These measurements are taken from the larger and denser old tim- 
ber. It is estimated that the yield of the whole of the tract above 
described would be 8,000 board feet per acre. East of Box Elder 
Creek, on the high limestone divides, fires have done a great deal of 
injury to the forest, and there are considerable tracts completely 
stripped of all forest covering. On some slopes and ravines there is 
still a broken veteran forest of pine, but the density is generally small, 
and there are many scattered patches of second growth. The forest on 
Bogus Jim Oreek is much broken by fires, and what remains after cut- 
ting is chiefly second growth, for the most part about 10 to 14 inches in 
diameter, but with a considerable amount of younger poles and sap- 
lings. The density of this portion of the forest is about 0.6 in the 
timber limits and 0.5 over the whole area. Back in the ravines at softie 
distance from the creek there is still some saw timber, which is being 
removed for the Pinkerton sawmill. East of Green Mountain the forest 
is much broken by fire, and consists chiefly of small, scrubby timber, 
except in the narrow ravines. It is estimated that 21.8 square miles 
are covered with old timber suitable for saw lumber. Of this 75 per 
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cent has a yield of 8,000 feet per acre, 14 per cent 2,500 feet per acre, 
and the remainder about 6,000 feet per acre. This makes a total yield 
of 95,000,000 board feet. There are, besides this amount, about 
1,260,000 cords of wood left on the area. A large part of the latter 
could be used for mine timber. 

Fully 17.3 square miles of this region have been cut over for saw 
lumber. On main Box Elder Creek a large tract was cut over for saw 
lumber by Hulz and Price. The trees were cut down to about 14 inches 
on the stump, and there are fully 40 to 50 trees per acre left which were 
too small or defective to cut. 

A small strip was cut out by M. A. Tipton on South Box Elder near 
Greenwood, and in one place a large number of logs were found which 
had been left in the woods. A plot of one-half acre was run out in one 
place and 31 logs found scattered about on this small area. 

The Homestake Company has taken up a large number of claims in 
this region, and is building a branch railroad to take out the timber. 
Practically all the good timber has been taken up, either by the Home- 
stake or by sawmill companies within the last year. This land is taken 
up as mineral land, and in some cases alleged discovery pits dug and 
assessment work done. The Homestake Company is having ties and 
mine timbers cut near Greenwood, and is said to have purchased a saw- 
mill near Neino. 

On main Box Elder Creek there are at present three sawmills in 
operation. One near Nemo, owned at present by Hawk Brothers, and 
two below owned by T. J. Elliott and McGee Brothers. Another mill, 
owned by W. W. Pinkerton, is operating on Bogus Jim, and the Price 
& Baker Company mill at Black Hawk draws upon this region for saw 
logs. About 1,200 acres were cut over some years ago on Jim Creek 
near Riley's ranch. South of Jim Creek, on Bogus Jim Creek, the tim- 
ber has been to a large extent cut over. 

There is in this region an unusually large amount of tillable land. 
The country is comparatively level and the valleys are broad. On main 
Box Elder Creek there are 15 ranches within the uusurveyed land; on 
South Box Elder, 4 ranches; 8 on Jim and Bogus Jim creeks, and 14 
scattered throughout the region on small streams, making altogether 
41 ranches. There is also a large amount of rich land which is now 
covered with forest and which will eventually be cleared and used for 
this purpose. The land which has been cultivated is in itself so rich 
that there is no need of irrigation. The chief products are oats and 
potatoes and, in a few places, corn. On the divide between Deer and 
Bogus Jim creeks the experiment of tilling land on the divide has 
proved successful. 
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District No. 58. — Head North Fork. 



Rock Soft slate. 

Soil Rich loam in depressions. 
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Forest Nearly whole area cleared by cutting or burning and covered 

with a young growth of pine and aspen or entirely bare; 
what is left of larger timbers is chiefly poles 10 to 12 inches 
in diameter and about 100 years old. 

\ 

District No. 59. 

Rock Chiefly slate. 

Soil Rich, dark loam. 

Humus and litter .. Good. 

Forest A body of heavy timber averaging 20 to 22 inches in diameter, 

reaching a maximum size of 3 feet and a height of nearly 

100 feet, with a clear length of 2 to 3 16-foot logs, mixed 

with second growth of various ages. Spruce scattered 

along creek. 

Density 0.7. 

Reproduction Prolific. 

Fire Forest broken in a number of places by clearings caused by 

fire, and trees somewhat burned at butt; little injury from 

recent fires. 
Cutting .-... Near Greenwood, for lumber. On main Box Elder, 3 sawmills 

now in operation. 
Yield 8,000 to 10,000 feet per acre. Timber accessible. 

District No. 60. — Jim Creek. 

Rock Slate, quartz, limestone, and some quartzite. 

Soil On bottoms, rich loam ; on slopes, stony and thin. 

Humus Half inch. 

Litter Fair. 

Forest On Jim Creek heavy timber, similar in quality to that in the 

preceding. On Bogus Jim Creek chiefly second growth of 

various ages up to 100 years old, the greater part of the old 

timber having been removed. 

Density 0.5 to 0.6. 

Reproduction Very good, except on limestone hills. 

Fire Forest much broken by fire, especially in limestone section; 

not so much burned on Jim Creek. 
Cutting On Jim Creek some years ago, near Riley's ranch. On Bogus 

Jim, by Pinkerton sawmill. 
Yield In old timber, 6,000 feet ; cord wood, 10 to 15 cords per acre. 

On Jim Creek difficult of access. 

District No. 61. — Lower Box Elder. 

Rock Limestone. 

Soil Much grassed over. 

Forest Much broken by fire. Many large blanks cleared of forest, 

especially on flat plateaus. Some timber at western end 
large enough for lumber. Greater portion of area covered 
with broken forest of small scrubby second growth. 

Density Very poor. 

Reproduction Poor. 

Yield At western end, 2, 000 feet per acre. 

Fire Very destructive fires before white men came into the country, 

clearing considerable areas of forest cover. 
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ELK CREEK. 

Elk Greek heads in the nearly level country just north of Caster 
Peak and flows in a general easterly direction, at first through an open 
valley with low rounded hills, and below through a narrow valley 
which becomes a deep canyon when the limestone formation is reached. 
This creek, like Box Elder, finally sinks in the limestone. 

There is bat little timber left in this district, and that is confined to 
the ravines and canyons at the lower part of the timbered portion of the 
stream. The railroad owned by the Homestake Company runs through 
this valley and has cleared off all the timber at the head of the creek 
and culled out almost everything which could be used within the reach 
of the railroad. In the deep, more inaccessible ravines and canyons 
there is still some lumber left, but this is being rapidly removed for 
timbers by the Homestake Company, and for lumber by the various 
sawmills in that section. There are said to be three sawmills on 
Little Elk Creek — two owned by George Bunkel and one by Pratt — and 
one at the settlement of Bunkel, on main Elk Creek. 

It is estimated that 75 square miles of the merchantable timber have 
been culled. It is estimated that there are about 10,000,000 board 
feet scattered in the ravines and canyons of this district, and about 
260,000 cords of wood. 

A great fire ran over the district at the head of Elk Creek in 1893, 
destroying a vast amouut of young timber and killing almost every- 
thing as far as Bunkel. 

There are between 45 and 50 ranches within this district. It is one 
of the most important farming sections of the Black Hills. 

BEAR BUTTE AND WHITEWOOD CREEKS. 

These two streams drain the northeastern section of the Black Hills. 
The former rises in the nearly level country north of Custer Peak and 
has a northeasterly course. About 4 miles from its head it enters a 
narrow valley with high, abrupt slopes, which opens, out just before 
reaching the limestone formation. Through the limestone ridge in the 
foothills it has cut a deep canyon. 

Whitewood Creek heads on the northern side of the high Dumont 
divide northwest of Custer Peak at an elevation of about 6,000 feet. 
It rises in the limestone formation, but cuts through a belt of slate and 
igneous rock and sinks before reaching the limestone in the foothills. 
At its head the country is comparatively level, but near Sugar Loaf 
Peak the valley becomes contracted to a deep gorge hemmed in by 
high, rugged ridges and peaks. 

There is practically no merchantable timber left in the entire area 
drained by Whitewood Creek. Some young growth, about 15 to 20 
years old, is coming up in different places, especially on low slopes, and 
if the fires are kept out there will in time be an excellent growth of 
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timber. It is estimated that about 30 per cent of the Whitewood dis- 
trict is covered with fairly good young timber. Over the rest of the 
area there is either no young growth or it is very scattered. 

Aspen forms, in many places, an important element in the young 
forest, and there is also some white birch. On the east side of the 
creek, near Orook City, there is a small body of timber averaging about 
12 to 14 inches in diameter, but none large enough for saw logs. 

The forest has also been entirely stripped off at the head of Bear 
Butte Greek. About 2 miles above Galena the forest again begins. 
This timber is about 15 inches in diameter on an average and 60 feet 
high. It runs about 1,000 feet per acre. There are approximately 40 
square miles in this section still covered with forest. It is estimated 
that in the whole region there is not over 10,000,000 board feet fit for 
saw lumber. In the limestone portion of the region the forest has been 
severely culled to supply Sturgis, and near Galena lumber and props 
have been cut to supply the town. There are still a large number of 
trees 8 to 12 inches in diameter on the high ridges and slopes, and in 
some of the more inaccessible localities there are trees large enough for 
saw logs. The choppers, however, are penetrating even into such places, 
and on high ridges the timber is being cut off for wood. At the edge 
of the foothills the timber is young and scattered. 

The great bulk of the timber which has been cut from these regions 
w as removed by the Homestake Company. At the time this was cut a 
large amount of cord wood was consumed and everything was taken 
that could be utilized. While this system of clear cutting had the 
advantage of utilizing all the material cut, such a large area was cut 
over that the reproduction has been for the most part very poor. There 
are at present three sawmills which draw upon this section for saw logs. 
These regions have suffered severely from fire, and the country 
about Terry Peak has been repeatedly burned. North of Deadwood, 
between Whitewood Creek and the ridge east of False Bottom Creek, 
the forest has been entirely killed by recent fires. There are also 
extensive burns near Sturgis. The fire of 1893 destroyed a vast 
amount of fine second-growth timber at the head of Bear Butte Creek. 
The total amount of standing timber is estimated at 10,000,000 feet 
of lumber and 200,000 cords of other timber. 

The chief industry of the region is mining. The largest mines in the 
Black Hills are in this section, and it is safe to say that two-thirds of 
the population are employed in connection with mining. The great 
mining center is Deadwood and Lead, and the surrounding towns — Gay- 
ville, Pluma, Terraville, Terry, Central, Springtown, and Garden — have 
been built up about the mines operated in these places Galena is a 
thriving mining town, and the discovery of mines on Two Bit Gulch 
has turned the miners in that direction. There are important mines at 
Bagged Top, and throughout this whole section miners are busily 
engaged in prospecting and developing discoveries. 



. 



VI 



I : 






152 FOREST RESERVES. 

The amouut of agricultural land in this region is small and is con- 
fined to the heads of the creeks and the places where the side streams 
meet Bear Butte Creek. There are said to be 8 ranches on White wood 
Greek and 9 on Bear Butte within the timber limits. 

SPEARPISH CREEK. 

Spearfish Creek is one of the largest and swiftest streams in the 
Black Hills. It drains an area of 200 square miles and flows in a 
northerly direction. Its main branch heads just north of Crook Tower, 
in the high Limestone Divide, among the shallow ravines and grassy 
parks of that region. Nearly the whole length of the stream is through 
a limestone formation, and it has cut out a deep canyon with steep, 
abrupt slopes, which rise a thousand feet and more on each side in the 
deepest portion. The entire region is well watered and numerous 
branches enter the main creek through deep canyons. The largest 
branch is the Little Spearfish Creek, which meets the main fork about 
12 miles from the mouth of the canyon. Above the canyon are exten- 
sive areas of Foiling and nearly level country, broken into broad ridges 
by the numerous ravines and canyons which are tributary to the main 
creek. Near the mouth of the canyon the stream breaks through a 
narrow belt of slate and igneous rock and a short distance below again 
enters the limestone formation. After emerging from the canyon, the 
stream flows through a broad, rich, productive valley and is lined with 
prosperous ranches. The canyon and side ravines are so narrow, and 
in many cases are covered with so thick a growth of spruce, birch, 
willow, etc., that in but a few cases has any attempt been made at 
cultivating the land. 

The high mesas of this region are comparatively level and rolling 
and of such great extent that fires are able to attain great proportions. 
This entire country has been burned at different periods. The fire of 
about one hundred years ago seems to have burned over the entire 
area, doing especial damage about the region drained by the south 
fork, and at the present time this area is covered almost entirely with a 
second-growth forest dating from about that time. The veteran forest 
near the mouth of Spearfish Canyon is broken by patches of second 
growth of about the same age. The northern portion of the region 
has been severely injured by later fires, and the forest is now broken by 
patches of young timber of various ages. Judging from the young 
growth which is springing up on the most severely burnt areas, tires 
about twenty-five years ago swept through the country about Terry 
Peak and Elk Mountain, crossing the canyon and burning over the 
lower part of Little Spearfish and Iron creeks. There are about 61 
square miles which are practically devoid of any timber whatever, or 
covered with a more or less scattering growth of young pines 15 to 20 
years old. The most severely burnt area is on the lower portion of 
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Little Spearfish and Iron creeks and on the eastern side of the main 
canyon, about the peaks and flat limestone divides near Elk Mountain. 

At the head of the main creek, near Crook Tower, and on the high 
divides at the head of the side ravines the forest is broken by grassy 
parks which follow the shallow swales. The high mesas in this por- 
tion of the region are covered with a second-growth forest 100 to 120 
years old, which has an average density of about 0.7. This young tim- 
ber averages about 12 inches on the stump and is 50 to 60 feet high. 
On rich soils it is 16 to 18 inches in diameter and 60 to 75 feet high. 
These trees are especially tall and of fine quality on the slopes of the 
canyon above the Spearfish crossing. At the head of some of the side 
ravines there are patches of merchantable timber averaging 20 inches 
in diameter. Along the slopes of the canyon, where the country is rug- 
ged and broken, some old timber still remains, presumably because in 
those places there was so little material for the fire to burn that the 
timber was less injured. There is some old timber on the north side of 
the canyon, near the Spearfish crossing, but this is being rapidly 
removed. Below Anna Creek there is a small body of good timber 
which is being manufactured into lumber by the sawmill now operated 
at that point. About 5 miles below the point where Little Spearfish 
Creek enters the canyon the old timber again begins, and on Squaw 
Creek and on slopes and divides west of the canyon there is a fine 
body of original forest. It is broken by patches of second growth of 
various ages, but is nevertheless one of the finest bodies of timber left 
in the hills. On the high divide west of McQuaig's ranch, at the head- 
waters of Little Spearfish, is another strip of heavy timber. This old 
timber has an average diameter of 20 to 22 inches, and back from the 
canyon, in rich ravines, trees 3 feet in diameter are frequently found. 
This forest has a density of about 0.5. In the portions where the timber 
is fairly dense there is an average yield of 7,000 feet per acre. There 
are about 28 square miles covered with old forest, of which 16 square 
miles have an average yield of 4,000 feet and 12 square miles a yield of 
5,000 feet per acre. The reproduction throughout this entire forest is 
remarkable, and there are but few places in the Black Hills where the 
young timber comes up in as dense masses as on the north slopes in 
this region. The reproduction on the large burnt areas, on the other 
hand, is exceedingly poor. 

Within the canyon there is a considerable amount of spruce. At 
the higher elevations it grows fairly dense on the northern slopes, and 
it follows the canyon bottom nearly the whole length of the timbered 
portion of the stream. It grows as high as 100 feet and attains a 
maximum diameter of nearly 3 feet. But here, as elsewhere, it is so 
covered with brauches as to be unfit for saw lumber. It is used for 
mine timbers. Sometimes oak is found as a shrub on the high divide 
west of the canyon, and scattered trees occur within the canyon 8 to 10 
inches in diameter and about 35 feet high. There is a small amount of 
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sapling elin, box elder, and iron wood, and a few specimens of the 
narrow-leaf Cottonwood were noticed. Note was made of elder, hazel, 
dogwood, cherry, and willow. White birch and aspen occur in large 
quantities on burnt areas, especially at high altitudes. On the 
divides the common juniper, Oregon grape, and Oeanothus were noted, 
besides the usual vegetation found throughout the hills. The forest 
about Crow Peak is a broken stand, composed for the most part of 
second-growth timber, but with scattered old trees 18 to 20 inches in 
diameter. 
The following measurements were taken in the original forest: 

Sample plots studied in Spearfish Creek region. 
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The total stand of saw timber is estimated at 150,000,000 board feet 
of lumber, and the remaining timber at 1,300,000 cords. 

Along the road from Englewood to the Spearfish crossing the entire 
area has been denuded of the forest cover and the timber used for 
cord wood and mine props. At the Spearfish crossing there was, two 
years ago, a sawmill which cut over an approximate area of 250 acres. 
Loggers are at present busy cutting out mine timbers and cord wood 
in the main canyon just above Spearfish crossing, as well as on the 
slopes for 2 or 3 miles below the crossing. The Boutell sawmill is 
operating near Anna Greek. The entire forest along the canyon has 
been culled for ties to build the railroad from Dead wood to Spearfish. 
There is a sawmill at Spearfish and another one in Higgins Gulch at 
the foot of Crow Peak. The timber has been culled out for lumber 
along the road from Bear Gulch to Spearfish, chiefly to supply the saw- 
mill which stood on Sawmill Gulch, but which is now no longer in 
operation. An approximate area of 12 square miles has been cut over. 
In some places the mine timber is cut to about 5 inches on the 
stump to furnish 3-inch flats. The timber is very severely culled when 
such small timber is utilized. XJuder ordinary lumbering a compara- 
tively small percentage of timber is removed. 
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The only industry of any consequence within this region is mining. 
There are scattered through the region, especially in the country about 
Terry and Carbonate, numerous mining camps. Throughout this sec- 
tion the people are busy prospecting and doing assessment work. 
There are at Carbonate two stamp mills, which are not in operation. A 
great deal of the country all along the canyon has been taken up in 
quartz claims, and probably a good deal of this has been taken up 
more for the timber than for mining purposes. 

There are 6 ranches in this entire region. Of these 3 are on the 
south fork, 1 on Little Spearfish Creek, and 2 on the Bear Gulch road. 
There is a road a few miles up the Spearfish Canyon, and the whole 
length of the canyon above Elmore. Between Elmore and the lower 
road there is no wagon road, but the railroad enters the canyon a short 
distance above Elmore and timber may be transported by that means. 
The timber on the high divide west of the canyon is, in large part, 
difficult of access; that upon Iron Creek can be readily brought down 
to the main canyon; that at the head of Little Spearfish is at present 
inaccessible. 

District No. 66. 

Rock Limestone. 

Soil On ridges and slopes, thin and stony ; on ravine bottoms, rich, 

dark loam. 

Humus and litter ..Good. 

Forest Chiefly a forest of high poles abont 110 years old, mixed in 

some protected ravines with old timber. Trees 12 to 18 
inches in diameter and tall and clear boled. At south end 
forest is interrupted by open parks. Spruce, 12 to 18 inches 
in diameter, abundant in canyons. 

Density 0.7 to 0.8. 

Reproduction Excellent. 

Cutting .'..Slightly encroached upon near Spearfish crossing for mine 

timbers. 

Fire Recent fires have not done much damage. 

Yield 15 to 20 cords per acre. 

District No. 67. 

Rock Limestone. 

Soil As in preceding. 

Humus and litter ..Good. 

Forest Chiefly a second growth about 100 years old, 10 to 14 inches 

on an average and 50 to 60 feet high, mixed with patches of 
veterans in ravines and canyons and interrupted by numer- 
ous open parks, and on Jackass Gulch there is a large tract 
burned off and covered with young saplings. Spruce 1 to 
2 feet in diameter, aspen, birch, willow, and shrubs in Spear- 
fish Canyon. Near MoQuaig*s ranch is a belt of excellent 
old timber. 

Density 0.7. 

Reproduction Excellent. 
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Cutting Cut over for lumber near Spearfish crossing and being culled 

of mine timbers in same district. One sawmill operating 

at foot of Anna Creek. 
Yield In old timber, 2,000 to 3,000 feet of saw lumber per acre; near 

McQuaig's, 4,000 feet per acre. Of other material, 15 to 20 

cords per acre. 
Fire Large tract stripped of timber on Jackass Gulch. Main tract 

fairly free from injury. 

District No. 68. — Elk Mountain. 

Rock Limestone and igneous. 

Soil. As in preceding. 

Humus and litter ..Poor. 

Forest All burned off except in the main canyon below Maurice, on 

Squaw Creek, and on False Bottom Creek. At southern 

extremity of the district, area covered with straggling small 

pines, aspens, and brush. 

Cutting Severely cut north of Carbonate for timbers and cord wood. 

Yield 3,000 to 4,000 feet per acre in old timber. 

Fire Area has been repeatedly burned and everything killed, 

except in protected canyons. 

District No. 69. — Little Spearfish. 

Rock Limestone, igneous. 

Soil Thin and stony, except in ravine bottoms. 

Humus and litter ..Thick. 

Forest Excellent body of timber at the head of Little Spearfish and 

Iron creeks and west of the main canyon, averaging 20 
inches in diameter, 70 to 80 feet high, and with a clear length 
of 30 to 40 feet, mixed with second growth of various ages. 
Lower part of Little Spearfish and Iron creeks very severely 
burned. In main canyon, oak, spruce, elm, box elder, iron- 
wood, aspen, cottonwood, and many varieties of shrubs are 
found. 

Density 0.6. 

Reproduction Exceptionally good. 

Firk Old trees show traces of old fires, and large tracts of second 

growth have been destroyed by recent fires. 

Cutting Lumber removed along Bear Gulch road and near Crow Peak. , 

Yield Average, 4,000 feet per acre ; at head of Little Spearfish, 

5,000 feet per acre ; 15 to 20 cords per acre. 

COLD SPRINGS CREEK. 

The larger part of the Wyoming section of the Black Hills is tribu- 
tary to one stream or, better, canyon, as there is no running water 
through the greater portion of it. Cold Springs Creek rises in the 
high Limestone Divide, a few miles west of Crook Tower, within the 
Dakota line. Its general coarse is at first west, then it takes a sharp 
turn northward, running a little west of north. The creek sinks about 
15 miles below its head, and from this point to where Sand Creek 
enters the canyon there is no running water. Below the Black Buttes 
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the canyon, called in this portion the Grand Canyon, swings to the 
east of north, and finally northeast, so that the whole course forms an 
almost perfect crescent. 

The bottom of the canyon is open and forms a broad park through 
its entire length, averaging about 500 feet in width, but at some places 
widening to 1,000 feet and more. The upper portion is bordered by 
steep slopes or, in places, vertical walls 100 to 200 feet high, and below 
the Black Buttes becomes much deeper, till, near Sand Greek, the 
almost perpendicular cliffs rise 600 to 800 feet above the canyon. On 
the east side the country is broken into innumerable broad, fiat ridges 
and plateaus, formed by the tributaries of the main canyon. These 
ridges are separated by ravines and valleys which run in a northwest- 
erly direction, and, like the main canyon, are open and covered with 
long grass. East of Gold Springs Ganyon there is a broad triangular 
plateau, formed by this creek and Soldier Greek and terminated by the 
Black Buttes. The Black Buttes consist of a cluster of high ridges 
and conical peaks, composed of igneous rock, rising abruptly over the 
plains and covered with a fairly dense forest of pine. West of Grand 
Ganyon there is a broad plateau which is entirely devoid of tree vege- 
tation except where broken by the Red Ganyon. 

The most important tributary is Sand Greek. This stream rises 
among rugged, igneous peaks, and has cut out a deep, narrow canyon 
with precipitous cliffs on each side. It has a northwesterly course till 
it meets the Grand Ganyon, where the latter swings to the northeast. 

The high, flat plateaus are composed chiefly of Carboniferous lime- 
stone, through which the stream has cut into the Dakota sandstone. 
The high conical peaks at the head of Sand Creek and the Black 
Buttes are composed of igneous rock. 

The soil on the bottom land is a rich sandy loam. It is excellent over 
the entire area, except on steep slopes, high ridges, and peaks, where 
fires have destroyed the vegetable cover. For convenience in describ- 
ing the forest, Soldier and Stockade Beaver creeks are included in this 
region. These creeks rise very near together and within a short dis- 
tance of Cold Springs Creek. Soldier Creek runs nearly parallel to 
Cold Springs until it approaches the Black Buttes, where it turns to 
the east. It is dry the greater part of the year. 

Stockade Beaver Creek is one of the few continuous streams of the 
Black Hills. It heads in the Limestone Divide near Crook Tower, and, 
flowing south, forms the north branch of the main Beaver Creek. After 
emerging from the timber it enters a broad, open valley, which has to 
a large extent been taken up by ranchers. 

The forest. — The outlines of the timber are very distinctly drawn in 
this section. The forest terminates abruptly at the foot of the Black 
Buttes, and the Grand Canyon forms a sharp boundary line on the 
northwestern side. South of the Black Buttes Soldier dfceek forms a 
sharp terminating line to the timber, and still farther south the forest 



158 FOREST RESERVES. 

ends abruptly at the foot of the high Beaver Brakes on the eastern side 
of the Stockade Beaver Valley. 

The forest in this region, especially on the high, flat plateaus, has been 
a prey to very destructive fires. This portion of the Black Hills has 
been a resort for hunters, and, being practically unsettled till very 
recently, both hunters and prospectors have been utterly reckless about 
setting forest fires. Vast tracts of land have been completely stripped 
of forest, and everywhere on the ridges there are patches of land burned 
over and everything killed. PI. XXXV shows such a fire slash. The 
greatest burnt areas lie near the head of Gold Springs, at the head of 
Beaver Creek, between Soldier aud Cold Springs creeks near Bald 
Mountain, and west of Sand Creek, the last being the largest tract of all 
and covering practically the whole area from the high peaks near the 
head of this creek to the ridge south of Spotted Tail Gulch. Burnt 
areas are extensive also on Shepherd and Bear gulches. Most of these 
fires have occurred recently and there is practically no young forest as 
yet on the burnt tracts. In some places the young growth which had 
sprung up after some previous fire has been stripped oft' by fires run- 
ning over the same ground. Some of the ridges south of Welcome 
have clothed themselves with a second growth, and the valleys and 
gulches have come up to dense thickets of aspen. Many ridges and 
plateaus are covered with a growth of dwarfed oaks, which grow in 
such dense masses as to prevent reforestation of pine. Approximately 
53 square miles have been burned over so severely that the forest has 
been entirely destroyed. 

At the head of Cold Springs Creek there is a large amount of second- 
growth timber about 100 years old, mixed at the highest elevations 
with spruce. Below the bend in the stream the larger timber is encoun- 
tered, broken at first by fire, but soon becoming denser in the less fire- 
scarred districts. 

The old forest, which is found on the slopes of the canyons and on 
the rich flats above the ravines, is in some respects the finest in the 
Black Hills. This timber, where growing in rich soil, is 80 to 100 feet 
high, 20 to 22 inches in diameter on an average, with many trees 30 
inches and even 3 feet through, and with a clear length of 30 to 50 feet. 
It has grown dense, and has in places a yield of 20,000 to 30,000 board 
feet per acre. Such a forest is found west of Cold Springs Canyon. A 
number of acre measurements were taken on Rifle Pit Gulch and near 
Cold Springs Canyon, which give us a definite picture of the condition 
of the forest in this section. These measurements are given in the table 
on page 160. In places this magnificent forest is broken by patches of 
second growth, which has an apparent age of about 100 years. The 
reproduction is very fine. In PI. XXXIV it may be seen how dense 
the second growth of pine is when the conditions for reproduction are 
favorable. The forest on the Dakota divide is broken by innumerable 
patches of dead timber, which has probably been killed by insects. 
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Such a forest as has been described stretches from Eifle Pit Gulch 
to Battle Snake Canyon. It is broken in spots, especially on ridges, 
by burnt areas, and in the valleys and ravines by the parks. It has 
an average yield of about 5,000 feet per acre. 

Between Gold Springs and Soldier creeks the forest is broken by 
large blanks caused by Are, and the old trees show the effect of severe 
burning. There are patches of young growth of every age class from 
young seedlings to poles about 100 years old. The old timber, which 
is 20 inches in diameter and 80 feet high, contains a large portion of 
dying and dead trees, the direct result of Are. In the better portions 
of the timber there are 20 to 30 merchantable trees per acre. It is 
estimated that there is a yield of 4,000 feet per acre in this forest. The 
density is about 0.6. The forest on the Black Buttes consists of old 
veterans, somewhat stunted and injured by fire, with a large amount of 
small timber about 12 to 14 inches in diameter. The forest is in places 
very open and the ground covered with a thick sod of grass. South- 
east of the Black Buttes there are large patches of young timber about 
40 to 50 years old. 

The northern portion of the forest is much, broken by burnt areas, 
but within the canyons there is still an enormous body of excellent 
timber. This timber begins about the mouth of Spotted Tail Gulch 
and extends over Sand Greek to and including Dug Gut Gulch. The 
greater portion of this timber is of excellent quality, tall and clear, and 
most of it sound. In the deep side ravines trees 3 feet in diameter are 
common and are apparently sound, unlike most of the largest trees on 
the eastern side of the hills. This forest is broken in places by patches 
of poles about 10 to 12 inches in diameter, especially on the high, flat 
ridges. It is estimated that there are about 5,000 board feet per acre 
over the greater portion. ' 

Gn Shepherd, Beaver, and Bear gulches the merchantable timber is 
estimated to yield 4,000 board feet per acre. 

The timber near the foot of the canyons is more scattered than above, 
and, while in places of excellent quality, is scrubby and stunted for 
the most part. Gn Stockade Beaver Greek the forest is confined to the 
head on the eastern side of the stream. On the brakes the timber is 
straggling and scattered. In the canyons and side ravines entering 
from the eastern side there is some excellent timber. A+ the extreme 
head of the creek the region has suffered severely from fire. 
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The following half-acre measurements were taken within the Gold 
Springs district: 

Sample plots studied in Cold Springs Creek region. 



No. 



Merchant- 
able trees. 


Other 
trees. 






ft *5 

s £s 


Board 
feet. 



Cord 
wood. 



Dead 
trees. 



Tops. 



24 
25 
26 
27 
28 
29 
30 
31 
32 



14 
31 
29 
20 
18 
16 
16 
11 
9 



Int. 

18 
18 
18 
23 
21 
20 
20 
22 
19 



38 
15 
14 
1 
2 
9 
9 
5 
2 



ha. 
12 
13 
12 
18 
17 
15 
6 
17 
18 





Cordt. 


Cordt. 


3,100 


7.5 


3.5 


6,700 


3.5 110.0 


6,400 


3.0 


9.5 


8,000 


.5 


12.0 


5,000 


.9 


7.5 


4,000 


3.0 


6.0 


4,000 


3.5 


6.0 


3,700 


2.5 


5.5 


2,000 


1.0 


3.0 



u 

a 

3 



4 
2 
5 


1 


11 



Area. 1 



Locality. 



1 



0.7 ! 

0.2 I 

2.4 

0.0 

0.0 

1.0 

0.0 

0.0 

7.5 



Den- 
sit v. 



Acres- 
t 

* 

* 
i 
t 

4 



Rifle Pit 0.6 

do 0.8 

do ; 0.8 

Sand Creek 0.7 



Cold Springs 

do 

do 

■ • • • • U\r •••••• 

do 



0.6 
0.5 
0.5 
0.4 
0.3 



Within the deep ravines, especially where there have been fires, 
aspen comes np in great quantities, and on the burnt tract west of 
Sand Greek the second growth is largely made up of this species. 
Along the edges of parks there is always to be found an abundance of 
aspen, growing as a rule in clusters. It attains a diameter of a foot 
or more in many places, and one specimen was found 2 feet in diame- 
ter. Dwarfed oak and Ceanothus velutinus spring up in large quantities 
in burnt ridges and tend to prevent reforestation. 

Characteristic of the forest on the western side of the hills is the 
large quantity of rank grass, which grows in dense as well as in open 
woods. PI. XXXVI shows the thick tangle of weeds and grass found 
in the Wyoming forests. 

Fire. — A general description has already been given of the areas 
burned over during recent times, and mention has been made of the 
injury to the forest by old fires. It is believed that the present line of 
prairie is for the most part an artificial one, if we may judge from the 
character of timber and the behavior of young growth at the edge of 
the prairies. The condition of the country about the Black Buttes has, 
it is believed, been brought about by forest fires, and reforestation pre- 
vented by the condition of the soil. The country between Soldier and 
Cold Springs creeks is said to have been burned in 1895. A most 
destructive fire occurred in 1894, which started near Crow Peak aud, 
sweeping across Sand Creek, burned to the Grand Canyon on one side 
and to Little Spearfish on the other. An area of about 200 square 
miles was burned over. There is said also to have been a bad fire in 
1892 east of Calveret's sawmill. 



graves.] BLACK HILLS RESERVE. 161 

Cutting. — Only a small portion of this region has been touched by 
the ax. Near Welcome lumber was cut to build the town, but the 
amount cut was not large. There was formerly a sawmill at the foot 
of the canyon, and at present a mill, owned by Branderbury, is cutting 
for the surrounding ranchers and for Sundance (situated in the main 
canyon near the Black Buttes). There has also been some cutting in 
Big Springs Canyon, at the foot of the Black Buttes. Peregrew's saw- 
mill, near Soldier Greek, and Sweet's mill, on Stockade Beaver, supply 
the local demands for lumber. The area cut over is estimated at 4,000 
acres. 

Industries. — Till lately the region within the timber limits has not 
been settled at all. Mention has already been made of the large num- 
ber of prosperous ranchers on Stockade Beaver Greek. There are a 
large number of ranchers on the divide skirting the Grand Canyon and 
at the foot of the Black Buttes, and fully a dozen in the canyon. Gold 
Springs Ganyon, Lost Ganyon, Rifle Pit, and other valleys have been 
taken up during 1896 and 1897. On the divides wheat is raised in large 
quantities, as well as oats and vegetables. Within the canyons timothy 
and native hay and hardy vegetables will form the chief products, and 
some attempt will be made to pasture stock within the forest area. 
Near Welcome there is some mining. The mill at this place is not 
being operated, but there are a large number of miners busy pros- 
pecting and developing discoveries in the vicinity. 

District No. 70. — Bear Gulch. 

Rock Limestone and igneous. 

Soil On bottom lands, rich and productive; on slopes, thin and 

stony. 

Humus and utter . . . Good. 

Forest Veteran stand of pine, 20 to 22 incbes in diameter, 70 to 80 feet 

high, mixed with second growth of various ages and inter- 
rupted by numerous large blanks caused by fire. 

Density 0.6 to 0.7. 

Reproduction Excellent. 

Yield 4,000 feet per acre, and on a small portion 5,000 feet per acre. 

Fire Great damage by recent as well as by ancient flies. 

District No. 71.— Sand Creek. 

Rock Igneous, limestone, and sandstone. 

Soil Stony. 

Humus and litter . ..Light. 

Forest Greater portion burned off and now covered with aspen and 

brush. Northern section covered with fine old veteran 
forest. Trees 20 to 24 inches in diameter and 80 to 100 feet 
high, with 2 to 3 logs each. 

District No. 72.— Eattlesnake Canyon. 

Rock Limestone and sandstone. 

Soil On bottom lands, rich and fertile. 

Humus and litter. ..Good. 

19 GEOL, PT 5 11 
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Forest Original forest of veterans 20 to 22 inches in diameter, 80 to 

100 feet high, with clear logs of 30 to 50 feet, mixed with 
patches of second growth of various ages. Forest inter- 
rupted by large burnt tracts and by parks. 

Density 0.6. 

Reproduction Good. 

Cutting Small amount cut in northwest corner. 

Yield In part 4,000 feet, in part 5,000 feet per acre. 

District No. 73.— Rifle Pit Gulch. 

Rock Chiefly limestone. 

Soil As in preceding. 

Humus and litter. . . Heavy. 

Forest Veteran tress of 100 feet, with long clear boles, mixed with 

second-growth poles about 100 years old. Forest inter- 
rupted by large blanks, caused by fire, and by open parks. 
At summit of divide many trees killed by insects. 

DEN8ITY 0.7. 

Reproduction Excellent. 

Yield 5,000 feet per acre. 

District No. 74. — Stockade Beaver. 

Rock Limestone. 

Soil Rich, deep loam. 

Forest At head of creek much burnt. What remains is chiefly a pole 

forest about 100 years old, mixed with spruce. At head of 
ravines on east side there are a large number of veteran 
trees, averaging about 18 inches in diameter and about 
70 feet high, and in many cases burnt at the butt by fire. 
On the brakes, forest is straggling. 

Density 0.5. 

Reproduction.. ...... Moderate. 

Yield In old timber, 1.000 feet per acre. 

District No. 75.— Soldier Greek. 

Rock Limestone, sandstone, igneous. 

Soil For the most part excellent. 

Humus and litter. ..Good. 

Forest An original stand of pine, averaging about 18 inches in 

diameter, tall and clear boled, mixed with second growth 
of various ages up to 100 years. Forest broken by large fire 
slashes and by open parks. Aspen very abundant. 

Density 0.6. 

Reproduction Excellent. 

Yield 4,000 feet per acre. 

BEAR LODGE RANGE. 

The Bear Lodge Mountains, northwest of the Black Hills, are sepa- 
rated from the latter by a broad, open prairie. 

The highest point is situated at the extreme southeastern corner of 
the range, and from this point the mountains slope gradually toward 
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the Belle Fourche. Warren Peaks form a cluster of high ridges and 
peaks which reach a height of 6,650 feet above sea level. About these 
peaks head a large number of streams, which have cut canyons through 
the hard sandstone and formed a series of ridges radiating out from 
Warren Peaks in every direction. The country north and west of the 
peaks is characterized by high plateaus, broken by the numerous 
streams. There are large tracts of open country on the flat plateaus, 
and on the slopes and narrow ravines, an open, broken forest. 

On the northern side of Warren Peaks head Bed Water and Rocky 
Ford creeks, which empty into Sand Creek ; Beaver, Lytle, White Tail, 
Black Tail, and Miller creeks, which are all branches of the Belle 
Fourche; and, on the south side, Sundance Greek and South Beaver 
and Houston, branches of Inyankara Greek. Many of these creeks 
do not have a continuous stream of water, but the water flows mostly 
in underground channels and rises at different points, only to sink a 
short distance below. Ranches are scattered along these branches, and 
there is said to be on all of them some irrigation. The importance of 
preserving the headwaters of these streams is obvious. The range has 
been very severely burned at different periods and the forest every- 
where shows the traces of fire. Entire ridges are stripped of the forest, 
and what old timber remains is chiefly in canyons, where it has been 
protected from fire. Warren Peaks are entirely bare and covered with 
grass. 

The forest consists of old veterans, situated on protected slopes and 
in the ravines, averaging 18 inches in diameter and about 70 feet high. 
On the ridges there is a second -growth forest, about 100 and about 50 
years old, which is not yet large enough for lumber. In the gulches 
there is a large amount of oak brush, and on the ridges a great deal of 
Geanothus. There are approximately 8,000,000 board feet in the 
immediate vicinity of Warren Peaks. 

INYANKARA CREEK. 

A short distance southwest of the Black Buttes, and separated from 
them by a broad, open valley, rises a high mountain of igneous rock, 
with precipitous slopes and a large, flat summit, which is surrounded 
by a ridge of red-bed limestone. The main peak is densely timbered, 
but the outlying ridges are forested only in spots, and in such places 
the timber is small and scrubby. 

The timber in Inyankara is mostly rather light, averaging about 14 
inches in diameter, except near the base of the mountain, where a large 
part of the best timber has been cut. It has a density of 0.6. On the 
ridges around the mountain there is scattered timber, but it is mostly 
very scrubby and fit only for cord wood. Timber of this character fol- 
lows the slopes on each side of Mason Greek. 

Mason and Inyankara creeks head near the mountain, but not 
within the timbered portion. This mountain is hardly large enough to 
form a separate reservation. 
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It is estimated that there are about 2,000,000 board feet of timber 
and 15,000 cords of wood on and about the mountain. 

On the ridges and peaks southeast of the mountain may be seen 
scattered patches of forest, but there is no large timber till the high 
ridges near Monnt Pisgah are reached. Among these mountains rise 
Oil, Skull, and Salt creeks, all branches of Beaver. At the heads of 
these streams there is a fair amount of timber, of much the same char- 
acter as that on Inyankara. There are three sawmills operating at 
present in this section, one in Oil, one in Sweetwater, and one in 
Freshwater. 

It is estimated that there are 22.2 square miles in this section cov- 
ered with timber. Near the head of Beaver Creek there is a long ridge, 
running from the head of Mule Greek to the present site of Osage, 
which is covered with a belt of timber about one-third mile wide. The 
timber is small and short It has been culled for lumber by two saw- 
mills, and for railroad ties. Mine props are now being taken out for 
the coal mines at Cambria. Between this Pine Ridge, as it is called, 
and Inyankara there are small patches of timber and individual trees. 
Through the forest in this section is scattered red cedar, which reaches 
a size suitable for fence posts. 
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